


What Sort of a Recereee? 


Self-Synchronous Motors 





For those TOUGH Skein Windings 


specify Belden Polyvar* 


Skein winding is tough on magnet wire insula- 


tions. Pulling and tugging the skein 
through stator slots, bending the 
wire sharply around laminations, 
and pounding the winding into slots 
to make room for top sticks are 
operations which often injure ordin- 
ary magnet wire insulations. 
Perhaps you are having difficulty 
with your skein windings. If so, 
call in a Belden Wire Engineer for 
suggestions. He may be able to 


* BELDEN POLYVAR 


is available in magnet wire 
Types F, HF, TF, and QF, 
either plain or in combination 
with textile or paper insu- 
lations. 


improve the winding practices in your shop which 


are damaging your windings. Or 
perhaps Belden Polyvar. . . insul- 
ated with polyvinyl acetal varnish 
...is the answer. Belden Polyvar 
with single cotton insulation is a 
specially tough magnet wire that 
can take it. 


Whatever your winding problem, 
use Belden Wire Engineering Serv- 
ice. It saves time and money... and 
cuts over-all winding costs. 


Belden Manufacturing Company, 4633 W.Van Buren St., Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 
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A Bearing Tip... 


for your design notebook 


at higher speeds, must be mounted 

loose in the housing, a spiral spring 
contacting the outer ring as shown above, 
is a simple and effective means of prevent- 
ing excessive slippage, housing wear and 
resultant formation of iron oxide. When 
correctly proportioned the coils of the 
spring are distorted and impose a certain 


wen 
VW 


amount of radial pressure on the outer ring. 
While this does not prevent axial movement 
of the bearing it does have the effect of 
stopping the ring from excessive rotation 
in either direction. New Departure engi- 
neers will gladly give further details. Ask 
for our new series of novel yet practical 
bearing mounting ideas for specific condi- 


’ tion problems. 3326 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS CORPORATION ° 
Sales Branches: DETROIT, G. M. Bidg., Trinity 2 ° CHICAGO, 230 N. Michigan Ave., State 5454 ° 


BRISTOL, CONNECTICUT 
LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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STEEL and STEATITE 
bonded PERMANENTLY 


The high mechanical strength of steel and the excellent, permanent 
insulation qualities of STEATITE have been combined by 

General Ceramics through its development of a new method of 
hermetically sealing and permanently bonding together STEATITE and 
metals in various combinations. 


These SEALEX combinations successfully withstand the most 
severe temperature changes, and show no vibration fatigue. 
The metal parts are tinned to facilitate soldering where desired. 


The General Ceramics method of fusing steatite and steel 
solves the problems of hermetically sealing and permanently 
protecting equipment agains: moisture. 

For long-life, dependable, efficient service 

specify ‘‘Steatite” and 


““Sealex’’ Combinations. a Le DO | 


AND STEATITE CORP. 
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IN THE FIELD OF RADIO NOISE ELIMINATION 
TOBE IS THE ACKNOWLEDGED LEADER 


Oo; engineering result of the war is knowledge in this subject. It is sound 
increased knowledge of radiointer- knowledge, gained by the most intense 
ference problems. It will never be lightly —_ interest and experience of any company 
treated again, No engineer can tackle _ in the field. 


the development of an electrical design 
without giving due consideration to 
minimizing the radio interference it 
creates in operation. Specially designed 
filters, to be built into electrical circuits, 
can usually solve the problem of radio 


Tobe Filterizing is a copyright term. 
It means that Tobe knows how to “filter- 
ize” man-made radio noise. Why not 
make use of this valuable 16 years’ of 
experience in your own engineering? 
Place your reliance on Tobe and the 


interference. . famous Tobe Filterettes. Send us your 
Here at Tobe is a great storehouse of — problems now. 


LONG LIFE ASSURED! 


ae ‘MN MEGACYCLES * 
2. 4 6 6. 20. 


ATTENUATION IN OBS 


voLrs AC. 
AMPERES 


ONTAINER DIMENSION 
Length . . 4%6" Width . . 244" Height . . 27% Overall length 644" 


Tobe Deutschmann Corporation 


CANTON, MASSACHUSETTS 


A small part in Victory Today— A BIG PART IN INDUSTRY TOMORROW 
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..- that’s why 


AMERICAN PHILLIPS SCREWS 


drive Faster... Straighter. os 


and Cost Less to Use 





Like a bayonet fixed on a gun, an American Phillips Screw can’t 
wobble, twist off, or drive any way but straight. For the engineered, tapered 
recess in the American Phillips screw-head fixes the 4-winged driver firmly 
in position . . . makes screw and driver an inseparable, straight-line driv- 
ing unit until the screw is set up flush and tight. 


This brings new ease and speed to production screw-driving 
... makes power drivers practical for any type of work... prevents 
accidents, scarred and rejected work, loss from split screw-heads. That's 
why over-all savings, in plant after plant, score American Phillips Screws 
at 50% or better, over any other type of screw fastening. 


What's more, American Screw Company inspects every Ameri- 
can Phillips Screw . . . for physical fitness of head, thread, and point .. . 
then checks shipments by automatic weigh-count to assure full value. 
Try American Phillips Screws on your own assemblies. You'll find they 
cost less because they help you produce much more. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, R. I. 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


AMERICAN 
HILLIPS <aoms 


Put the Screws on the Japs... BUY BONDS! 
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WINDINGS 


Modern high-frequency radio coil forms are molded 
from BAKELITE low-loss phenolic plastic. Ribbed spher- 
oids—4 x 5 inches in size, and 13 ounces in weight— 
these forms have electrical characteristics ideal for use 
in high frequency circuits below 30 mc. They are also 
dimensionally stable, resistant to high humidity, and 
are unharmed by the heat generated in the operation 
of some equipment. 


. hese radio coil forms show that BAKELITE low-loss 
phenolic material can be readily molded into com- 
plicated shapes. It offers many possibilities for the 
‘abrication of insulating parts designed for high fre- 


fhviod dota TOS it con forneahalidith cachaained iow loss iia 
nolic material 1.015—.025 at 60 cycles;0TO—.014 at 10? cycles ; 
and .007—.009 at 10® cycles) is practically unchanged after a day's 
immersion in water. Their dielectric constant at all frequencies is 4.7 
—5.2. The high volume resistivity inherent in this plastic (above 10° 
megohm centimeters) drops but slightly with increased temperature. 


quency apparatus—always contributing, in addition to 
its other properties, the advantages of compactness, 
strength, and light weight. 

Investigate this BAKELITE material now—for today’s 
essential requirements and for consideration in your 
postwar planning. Write Department 6, 


TRADE (S) MARK 
- 


BAKELITE CORPORATION, 30 E. 42 St., New York 17, N.Y. 
Unit of Union Carbide and Carbon Corporation 


ts 


Molding Plastics 
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arsrured with Paragort 
PRESET TIMERS 


ARAGON improved manually preset timers 
can be preset to perform a great variety of 
operations . . . to allow a given operation to con- 
tinue for almost any pre-determined time limit... 
to close or open a circuit at the end of the preset 
time. 
This timer is synchronous motor operated. It as- 
. sures absolute accuracy of the timing cycle and is 
not affected by vibration or changes in ambient 
temperature. Supplied as standard with single pole, 
double throw switches and choice of 10 time ranges 
and 3 types of mounting . . . 2400 series for flush 





2509 series manually preset mounting, 2500 for surface mounting, 2900 for 
interval timer designed for F 
surface mounting. wall mounting. 
jo Write for complete bulletin . . . and for informa- 
s, _ tion about other timers, time switches, and time 
delay relays designed and built by Paragon time 
’s ff = : 4 control engineers. 
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PARAGON ELECTRIC COMPANY 
700 OLD COLONY BUILDING 


Cuicaves &, 3604 bert & 
Also designed for standard 
single gang switch box or 


handy box mounting. Mr. Tops, the Paragon symbol of top quality 
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FASTENERS § sstces ser 


assure maximum SECURITY 


DEPENDABILITY, ECONOMY 


The engineers who designed the products shown 
here have made good use of the time-proven security 
and economy of bolts, rivets and screws. 

Sleek ocean liners, vital railroad signal towers, 
great bridges, sensitive precision instruments, modern 
household appliances, aircraft of all types and sizes 
employ headed and threaded fasteners to firmly 
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BOLT, NUT and RIVET 


and dependably hold together their component parts. 

Constant improvements are being made in the 
design and manufacture of headed and threaded 
products, increasing their usefulness, economy and 
dependability for all types of service. Interchange- 
ability is assured by accurate mass-production 
methods. 


INSTITUTE OF 
MANUFACTURERS 


1550 HANNA BUILDING - CLEVELAND 15, OHIO 








,gtructures or Precision Instruments | 
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SLEEVE TYPE BEARINGS 
for ) 


Every Type of Industry 


For the New Product 


One sure way to make a sales leader out 
of your new product is to build real per- 
formance into it. The best way. of securing 
performance is to select the correct bearing 
for each application. The easiest way to 
select the right bearing is to consult with 
Johnson Bronze. 


We are particularly well fitted to assist you. 
As we manufacture all types of sleeve- 
bearings . . . cast bronze . . . babbitt lined 

. . sheet metal . . . powdered bronze, we 
hold no prejudice for any one kind. All of 
our experience, our facilities and our re- 
search for more than thirty-five years have 
been devoted to producing better bearings. 


Why not call in a Johnson Engineer now? 
Permit him to review your applications . . . 
to make recommendations based on your 
operating requirements. There is one located 
near you. There is no obligation. 


For Maintenance 


The operating schedules of practically all 
machines during the past five years have 
been terrific . . . without parallel in our 
industrial history. Yet most manufacturers 
believe that the schedules for the postwar 
period will be even greater. How is your 
equipment going to meet this demand? 


The first thing to check is the ‘bearings. 
No doibt a good many will have to be 
replaced. When replacement is necessary 
—specify Johnson Bronze. We offer you the 
most complete line on the market . . . over 
350 sizes of UNIVERSAL Bronze Bars... 
over 800 sizes of plain cast bronze bearings 
. .. 250 types of Electric Motor Bearings... 
babbitt and Ledaloyl, self-lubricating bear- 
ings. Every item in the line is the highest 
quality possible. 


‘Call your local Johnson Bronze Distributor 
or write for Catalogue No. 410. 


JOHNSON BRONZE COMPANY 


570 S. MILL STREET + NEW CASTLE, PA. 
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re sili elechical and chemical 
characteristics at low temperatures 


Bi. Resinous Tapes, having exceptional 


elongation properties, are well suited for taping, 
harnessing irregular surfaces, bus bars and 


lead wires. Physical and electrical properties 

are excellent. This tape has high dielectric strength, is not affected by acids, oils 
or grease, has unusual ability to heat seal upon itself at elevated temperatures, 
and will not support combustion. 


© Complete test data available on request. © Agent in all principal cities. 


Amie AMIR Teme a 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J 


Varnished Combric Cloth Varnished Fibergias 


Other V. Prradstcls {> Veriies Conte Tepes “enter” Continatin tat medetion 
THE PEAK OF QUALITY ander eee tie Synthetic Resin Extruded Tubing 
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Varnished Silk Substitutes Cable Wrapping Tapes 








STEEL EQUIPMENT COMPANY 


Experience and “know-how” are why so many of America’s lead- 
ing manufacturers depend upon “Cole Steel Equipment’ for 


We welcome tough assignments . . . instrument housings .. . 
water-test boxes . . . chassis; some made to extreme precision, 
others to gauge limits. Send us your blueprints! 


Send for our Brochure 
“The Plant Behind Your Plant’ 


349 Broadway, New York 13, N.Y. | 
Factory: Brooklyn, N. Y. 


e | 
elt atid 
OFFICE EQUIPMENT 


will again be available 





after the war 
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Specify Your Own Deflection Curves 
for Rubber Mountings and Bearings 


3000 
2800 


Shear-type Silentbloc rubber mounting 
for damping or isolating vibration. Inde- 
Structible rubber-ta;metal bond. 


Silentbloc to give controlled torque ac- 
tion. Trouble-free—no lubrication or 
service needed. 


Silentbloc bushing to correct for mis- 
alignment in needle or ball bearings and 
in shaft supports. 


2d 
© 


Rubber ring, left, is elongated and con- 
fined between concentric metal sleeves, 
‘ight. Elongation and distortion give 
controlled performance. 


TEE GENERAL TIRE & RUBBER CO. 


|, using mount with 
greater flexibility 
rigidity at higher 


os 


— We Can Engineer 


THE GENERAL SILENTBLOC 
To Conform Exactly To That Curve 


You need not put up with “roughly 
good”’ results from vibration-damping 
materials, Designing with General Silent- 
bloc mountings, bearings and couplings, 
you can specify the exact performance you 
want—and get it. 


Patented Silentbloc construction per- 
mits almost infinite variation in perform- 
ance characteristics. A rubber ring of pre- 
determined size and modulus is inserted 
into a metal tube under high pressure. An 
inner sleeve or shaft is “‘shot” with ex- 
treme force through the axis of the rubber. 
Performance is determined by the varia- 
bles—length and diameter of metal sleeves; 
type, modulus and elongation of rubber 
ring; distortion of inner and outer diame- 
ters of rubber; confinement of rubber by 
snubbing rings. 

The permanent radial compressive forc«: 
of the rubber forms an indestructible ad- 
hesion with the metal, The tensed rubber 
stays “‘alive,”” does not harden, 


General designers can engineer Silent- 
bloc fittings to conform to your specified 


Mechanical Goods Division, Wabash, Indiana 
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rate of deflection for controlling, isolating 
or insulating against vibration or noise, 
absorbing shock loads. Silentbloc bear- 
ings are also used to give trouble-free 
torque action and to correct for misalign- 


_ ment of bearings and shaft supports. 


Silentbloc can be made of any metal, 
any type of rubber, in any size to carry 
loads of ounces to tons. 

Silentbloc has been used in many fields 
—automotive, aviation, electrical, indus- 
trial machine, home and farm equipment. 
It can give your new products higher 
efficiency, longer life, less maintenance, 
Write for new booklet giving full informa- 
tion, The General Tire & Rubber Com- 
pany, Dept. A-44, Wabash, Indiana. 


i 
GENERAL 
SILENTBLOC 


MOUNTINGS BEARINGS 
COUPLINGS 





. « « how industry can provide 


visibility and protection 
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FOR PERSONNEL Where equipment may splash FOR MATERIAL IN PROCESS 1: you pro- 
or spray acids or throw minute particles, safeguard duce foods, chemicals, drugs or finely-machined 
workmen with a screen of glass. If a process gen- parts that must be kept immaculately clean—con- 


erates dangerous or uncomfortable heat, provide a fine those processes to glass-enclosed rooms. Glass 


screen of L-O-F Tuf-flex—the glass that is tempered enables you to keep the rooms “open” for light and 


for thermal shock. visibility—yet closed from harmful elements. 


GLASS has the transparency, the hardness, the 
chemical and dimensional stability, the weather- 
resistance-—to do many jobs for industry. It can be 
tempered for extra strength, for extra resistance to 
impact and thermal shock. 

If you desire visibility in any of your processes, 
equipment or buildings—chances are that glass can 


do the job for you. We’d welcome an opportunity 
FOR EQUIPMENT Is the machine running prop- 
erly? Does it need lubrication? Is the flow of ma- 
terials steady and unhampered? Safeguard your pany, 26124 Nicholas Building, Toledo 3, Ohio. 
equipment by putting a window of glass in it—so 
you can see trouble before it becomes serious. 


to show you how. Libbey-Owens-Ford Glass Com- 


TT LIBBEY: OWENS : FORD 
3 a Gueat Name in GLASS 
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Sgt. Spring. M.E., E.E.. MET.E.. CH.E.. ete. 


WE'VE GOT HIM COVERED 


From the Hunter Data Book have 
sprouted many ideas for spring- 
operated devices that are doing their 
bit to finish off the Axis. This handy 
fact-packed book is full of informa- 
tion you need at your desk or draw- 
ing board. For a free copy, send your 
signature on your business letter- 
head. It will be mailed promptly. 
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HERE was a time, very likely within 
El ye memory—when a spring was sim- 
ply a curlicue of wire. You made it. If it 
didn’t work, you gave it another twist and 
tried again. This cut-and-try approach was 
certainly not design—and hardly econom- 
ical manufacture. But it had its day ... 
and that day is over. 
Now, to fit a spring precisely for the job 
it must do in your product ... to make it 
an ambassador of the quality and per- 


formance your customers expect from you, 
requires all the scientific knowledge a spring 
manufacturer can bring to bear. 

The most naive-looking spring will often 
surrender only to the combined efforts of 
calculus, metallurgy and statistical control 
of quality. But in 99-44/100 percent of the 
problems, science wins out where rule-of- 
thumb would flop. The war has proved the 
case for scientific spring making. Future 
applications will rest on that proof. 


THE BARREL SPRING—The barrel spring is a fundamental spring form, designed to resist, or store up until 
wanted, a compressive force, and to compact into the minimum solid height. One of many for-instance 
opplications for barrel springs is shown in the Plexiglas model below. 


has. PRESSED STEEL COMPANY, LANSDALE, PENNA 








READY-IN 17 SECONDS 


REPRODUCTIONS OF YOUR DRAFTSMEN’S DRAWINGS, 
TYPED MATERIAL, OFFICE FORMS 


In this case, the operator is feeding a draftsman’s pencil 
drawing, size 17” x 22”, and a piece of sensitized paper into 
the machine. Smooth-running conveyor belts speed both ma- 
terials around the printing cylinder . . . after which the draw- 
ing is automatically released, and the exposed paper goes up 


- Here comes the Ozalid print... an exact duplicate—not a 


negative, of the original. You'll find it dry, ready for imme- 
diate use. And there’s a very unique reason for the short time 
required—only 17 seconds ...and for the fact that the print 
has black, or red, or blue lines on a white background—which- 


and across the dry-developing tank. 


ever color was desired. 


WHY YOU MAKE PRINTS WITH THIS SPEED AND VERSATILITY 


THE ANSWER is in OZALID DRY DEVELOP- 
MENT. ..and what it has allowed designers 
and chemists to do. 


Since only one developing operation is 
employed, the design of an Ozalid machine 
is extremely simplified. So compact in size 
you can install it in a corner of the drafting 
room or office. So easy to understand that 
any inexperienced person can quickly learn 
to turn out prints with maximum efficiency 
— using cut sheets or roll stock. 


Also consider the amazing line of sensi- 
tized materials which react only to the dry 
principle ...and offer this choice whenever 
you want to reproduce anything drawn, 
typed, printed, or photographed on trans- 
lucent material: 


@ Black, Red, Blue Line standard papers 
which allow you to assign identifying colors 
to prints of different departments, to dis- 
tinguish checked from unchecked prints, etc. 


@ Transparent Papers, Cloths, Foils 
which you use to produce Intermediate 
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Originals and Composite Prints or to re- 
claim worn or soiled drawings. 


@ Opaque Cloths which give you prints 
of exceptional durability. 


@ NEW Dryphoto Papers which produce 
beautiful reproductions with all the half- 
tone details, from photographic film-posi- 
tives or perspective drawings. 

See all of these Ozalid Prints yourself— 
and learn the complete story. 


Write for “Simplified Printmaking” today. 


OZALID 


Division of 
General Aniline and Film Corporation 


Johnson City, New York 


Ozalid in Canada— 
Hughes-Owens Co., Ltd., Montreal 


Cross Section of Ozalid 
Model B Illustrated 
Above. Designed for 
Large Scale Production. 
Other machines for 
lighter production or 
for use with blueprint 
equipment. Same dry 
principle, same advan- 
tades. 
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Panel at left is oper- 
ated by Allen-Brad- 
ley control board 
on machine at right. 


Let Allen-Bradley design your Special Panels 


To assure maximum satisfaction to your customers in 
the performance of your automatic sequence con- 
trol machines, don’t use untried, unknown electrical 
units on your control panels. Don't experiment... 
don't risk the reputation of your company by using 
parts of uncertain performance and quality. Let 


TYPICAL ALLEN - BRADLEY 


STARTERS COMBINATION REVERSING 


Allen-Bradley engineers design and build special 
panels of standard units for your motor-driven ma- 
chines which are field-tested and are backed by 
Allen-Bradley reputation for quality control. Make 
Allen-Bradley your control engineering department 
... and avoid complaints. 


~ STANDARD UNITS FOR ASSEMBLING SPECIAL PANELS 


CONTROL STATIONS 


LIMIT SWITCHES 












all Bulletin 709 Starters are Solenoid - Operated 


The five Allen-Bradley Bulletin 709 
solenoid starters, shown below, have 
been making notable control history 
for the past ten years. 


The first starter, introduced in 
1934, was Size 1 for 5 hp., 220 v., 
7% hp., 440-550-600 v. It smashed 
all performance records of clapper 
switch starters and, for the first 
time, made possible precision motor 
control for machine tools. It set the 
pattern for modern motor control 
design and performance. 
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Sectional view of 150 am- 
pere Bulletin 709 starter 
showing solenoid plunger, 
contacts, and terminals, all 
mounted on steel plate, 
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Since then, four more sizes have 
followed, extending the Bulletin 709 
line up to 50 hp., 220 v., and 100 
hp., 440-550-600 v. In all sizes, 
the highly successful Allen-Bradley 
solenoid principle is used. Only one 
moving part... mo pins... no 
pivots, hinges, or bearings ...no 
contact maintenance ...no varia- 
tion in switching performance. No 
starter is so simple . .. nor so 
trouble-free. 

Unfailing dependability and 
accuracy in opening and closing of 
circuits are essentials in machine tool 
control... and Bulletin 709 starters 
meet these requirements under all 
service conditions. It will pay you to 
standardize on A-B controls. 


Contacts opened 


Allen-Bradley Company 






1316 S. Second St., Milwaukee 4, Wis. 


Ere you looking for: 


@ smaller current and potential 
transformers for savings in 
switchboard space? 


@ lighter potential transformers 
for portable use? 


@ savings in iron and copper— 
for lower costs? 


Don’t overlook the low space factor of 


FIBERGLAS* TAPES 


Design often begins with space needed for windings 
—including insulation on wire and tapes around 


coils. And always, a reduction in the bulk of insula- WHAT IS FIBERGLAS? 


tion effects reductions in “oppo and iron. Fiberglas is the trade name for glass manufactured in 


Fiberglas Insulating Tapes have very high tensile fiber or filament form by Owens-Corning Fiberglas 
Corporation. When made of a glass specially formu- 
lated for electrical uses, these fine filaments are 
around coils—for a more compact winding. And, twisted into yarns to be served on wires, woven into 
tapes and cloths, braided into sleevings or tubings or 
plied to form cords—to provide all standard types 
their function as a tape, Fiberglas Tapes minimize of plain or treated insulation required in electrical 
; equipment. 


strength. They permit an exceptionally tight wrap 
because they can be cut without seriously affecting 


“bunching” of insulation on inside corners of coils. 
If space is at a premium—remember that a thinner 

Fiberglas Tape will do the job of a thicker organic 

tape. And Fiberglas Tape will occupy considerably 

less space than equivalent inorganic materials. 
Fiberglas insulation is available in all the common 

sizes of equivalent materials. For complete informa- c 5 B E RG L A S 

tion, write Owens-Corning Fiberglas Corporation, pon Ale Py A 

1866 Nicholas Building, Toledo 1, Ohio. In Canada, 

Fiberglas Canada Ltd., Oshawa, Ontario. ELECTRICAL INSULATIONS 


YARNS * TAPES + CORD + SLEEVING + CLOTH AND OTHER FORMS 
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Coil-winding machine with Reliance 
Vx*S Drive and foot-treadle control. 


Old type of coil-winding 
machine ... complete with 
belts,step pulleys, clutches, etc. 


ERE’S THE MODERN METHOD of coil-winding 

—with starting, stopping and braking provided from 
a foot-treadle by means of Reliance V*S Drive. The entire 
coil-winding operation is improved, down time is reduced 
and maintenance cost lowered. There are no clutch and 
bearing troubles, because clutches, belts and step pulleys 
are eliminated. 


For a better coil-winding job, or any similar operation, why 
not investigate the possibilities of Reliance V*S Drive? And 
let a Reliance man show you some of the other applications 
of Reliance Motors and V*S Drives which help to prove 


that “MOTOR-DRIVE IS MORE THAN POWER.” Diagram of improved type 
Reliance V*S Drive instal- 


RELIANCE ELECTRIC & ENGINEERING CO. lation. Coil fixture is attached 


1088 Ivanhoe Road e Cleveland, Ohio to winding chuck mounted 


Birmingham * Boston * Buffalo * Chicago * Cincinnati * Detroit * Greenville (S.C.) directly on shaft extension 
Houston * Kalamazoo ¢* lLosAngeles °* Minneapolis * New York * Philadelphia of disc-brake motor. 
Pittsburgh * Portland (Ore.) © St. Lovis * San Francisco * Syracuse * Washington, D.C, 

and other principal cities. 


RELIANCE”$;MOTORS 
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PERMANENT MAGNETS MAY DO 


* SPECIALISTS IN 


Battle Commands 


N a modern U. S. dreadnaught, 

about 2200 telephones and more 

than 300 loudspeakers link all battle 

stations. They flash orders and reports 

instantly—make possible the split-sec- 
ond timing that wins battles. 


Vital parts of each telephone and 


speaker are permanent magnets. They 
are also employed in radio and sub- 
detection equipment, firing systems, 
compasses, instruments and numerous 
other devices, raising the total per bat- 
tleship high into the thousands. 


The 


OFFICIAL U. S. NAVY PHOTOGRAPH 


Reach All Hands! 


Because we manufacture permanent 
magnets for virtually every use known 
to science, our specialized knowledge . 
of design and production is unusually 
complete. If you have a problem in- 
volving permanent magnets, our engi- 
neers will be pleased to consult with 
you. Write for a copy of our ‘Permanent 
Magnet Manual”. 


INDIANA STEEL PRODUCTS 
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PERMANENT 


6 NORTH MICHIGAN AVENUE e 


MAGNETS 


CHICAGO 2, 


SINCE 


ILLINOIS 





it BETTER 


Copyright 1944— The Indiana Steel Products Co, 


1910 * 


MORE 
THREAD 


FOR TIGHTER 
- KNITTING 


Twin-Fast’s cylindrical construction (not tapered) pro- 
vides greater thread area for more intimate contact 
with wood fibres— greater holding power. 


Provides better fit and fill of the pilot hole, too! Because 
of Twin-Fast’s cylindrical construction, the threads pene- 
trate the wood fibres, right down to the point of the screw 
—no matter how deep the pilot hole. The threads ap- 
proaching the point of a tapered screw frequently fail to 
take hold — especially when the pilot hole is too deep. 
Twin-Fast’s tighter seating enables shorter screws to be 
used without sacrificing holding power. 


Try Twin-Fast Screws under actual working conditions 
in your plant. Write today for our illustrated folder and 
samples. 


OTHER TWIN-FAST FEATURES 


Twin, parallel threads provide 
twice the thread pitch of ordinary 
screws. Driving time and costs are 
cut in balf! 


Relieved shank diameter prevents 
stresses which might cause imme- 
diate or eventual splitting or fis- 
sures and weakened seating. 


BY ALL MEANS 
BUY BONDS! 


PATENTS 2,314,390, 2,314,391; 
OTHER PATS. PENDING 


Single, sharp, centered point 
where twin threads terminate as- 
sures quick starting, self-centering, 
balanced driving. No eccentric 
“crawling” — no misalignment! 


Twin-Fast Screws come in steel or 
brass with round, flat, or oval heads 
—standard sizes and thread count. 


THE BLAKE & JOHNSON COMPANY §-: 


WATERVILLE, CONNECTICUT 
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MORE SPACE FOR 


WITH LEXEL INSUL Shhh IRE 


For a wide variety of low-tension uses, where 
space is scarce, the small bulk and low 
weight of Lexel insulated wire offer proven 
advantages. These are evident in such appli- 
cations as ‘instruments, controls, lead-in and 
hook-up wire and electronic circuits. 
Then there’s the important matter of pre- 
venting “cross talk” in such installations. 
When wires are encased in 
Lexel’s continuous helical 
tube, the conductor is al- 
ways automatically and 
permanently center-sealed 
throughout the entire 
length of the circuit. Yet no 
extra material is required 
for this extra precaution 
against off-centering. 


The value of Lexel (cellulose acetate 
butyrate) has been proved in many criti- 
cal military installations. High dielectric 
strength and insulation resistance and low 
moisture absorption permit major improve- 
ments in numerous new peacetime products. 

Send for test samples and the names of 
manufacturers supplying Lexel insulated 
wire and cable—and see for yourself its 
practical value for your own products. 


CUSTOM-MADE JNSULATION 


As a regular service, Dobeckmun engineers also develop 
laminated insulation products, custom-made to special 
purpose specifications, such as slot cell and phase insula- 
tion for motors, insulation for shipboard cables and other 


uses. If your requirements are unusual, call on us. 


“LEXEL” is a registered trade-mark of The Dobeckmun Company. 
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assembly 


Do you have an assembly 


problem ? If so, let us help you. The 
eleven parts shown above are fully 
assembled in line automatically, elec- 
tronically by Hurletron! Equipment 
of this type may provide the solution 
to your own problems of postwar pro- 


Automatic Assembly ... Automatic Inspection 


, 
HURLETRON 


duction. Send us details, prints, and 
samples today. You will not be placing 
yourself under any obligation, but you 
will be pointing the way to increased 
production, greater plant efficiency, 
and improved working conditions for 
your plant personnel. 


. . . Automatic Control 


Electronically by 


HURLETRON 


Be 


| \ 
ELECTRIC EYE EQUIPMENT COMPANY 3 West Fairchild Street ¢ Danville, Ilinos 


26 . ELECTRICAL MANUFACTURIN& 





MLIXON MOTOR PROTECTORS 


IN FULL MOTOR LIFE l ru 3 
nea | NOT op =~ 


Lp 


No matter what type of motor you buy, always specify ‘‘Built-in 
Klixon Protectors.” Why, because Klixon Protectors will keep 
your motors from overheating and burning out. How, by cutting 
“off” the power every time the motor becomes dangerously 
hot . . . then when the motor cools to safety, it clicks the power 
“on” again, either by manual or automatic reset depending on 
the type you specify. And Klixon Protector protection is good 
for thousands of operations. It will keep on starting and stopping 
the motor over and over again for many days at a time if nec- 
essary until the trouble is discovered and remedied . . . yet never 
unnecessarily interfering with the peak operating capacity 
of the motor. 

Insist on Built-in Klixon Motor Protectors with every motor you 
buy. Built into the motor by the manufacturer you get a tested 
and proven combination of a motor with a cor- 

rectly rated protector. They are available forA.C. 

motors all sizes — D. C. motors up to 30 volts. 


KLIxO IN MOTOR PROTECTORS 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
1D SCEMBER 1944 27 





GEARMOTORS SAVE 


INSTALLATION TIME AND EXPENSE 


Gearmotors can be installed easily and 
quickly . . . with definite savings in time, 
trouble and expense. Once out of the crate, 
they’re mounted and in operation with a 
minimum of time lost. 

No other type of speed reduction is as simple 


to put into operation . . . because a gearmotor 


. . a ‘ 
combines motor and speed reducer in one 


compact, easy-to-handle unit. It mounts on a 
single foundation, or directly on the machine 
to be driven, with no more expense than mount- 
ing a single motor. No complicated figuring is 
required . . . no time-consuming aligning and 


adjusting of many separate units. 


Gearmotor installations save time because 
there are no belts, pulleys, open gears, guards 
or other pieces of equipment to be mounted or 
aligned separately. A recent typical installa- 
tion of a splashproof gearmotor on a grain 
unloader saved $200 because the gearmotor 
made the housing and countershaft unneces- 
sary. 

Ask your Westinghouse representative about 
this and the many other basic advantages of 
gearmotors. All of these are discussed in detail 
in anew handbook, ‘‘Gearmotor Applications’. 
Ask for B-3218. Westinghouse Electric & 


Mfg. Co., P.O. Box 868, Pittsburgh 30, Pa. 
J-07223 


REASON NO. 1—GEARMOTORS SAVE SPACE 


REASON NO. 2—GEARMOTORS SIMPLIFY SELECTION, ORDERING, DELIVERY 


@ Westinghouse 


OFFICES EVERYWHERE 


One of a series sponsored by Westinghouse 
to promote the use of gearmotors 


PLANTS IN 25 CITIES... 
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WHY INSTALL WESTINGHOUSE 
GEARMOTORS? 


-»ehere are 
10 good reasons 


1. FEWER PARTS TO WEAR. The simple, efficient, design 
employs a minimum of moving parts. 


2. BPT ““TOUGH-HARD” GEARS AND PINIONS. This 
exclusive Westinghouse heat-treating method ‘tough- 
hardens’”’ teeth for maximum resistance to shock and 
impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open... 
totally-enclosed . . . splashproof . . . explosion-proof—to 
‘meet changes in operating conditions quickly and easily. 


4. INTERCHANGEABILITY OF PARTS between unit types 
‘reduces your parts’ replacement stock by 40%. 


5. HIGH EFFICIENCY of gearing parts assures full motor 


horsepower at output shaft . . . only 2% power loss for 
each gear set. 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance to 
twice-a-year change of oil. 


7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to make gear ratio changes. 


8. IMPROVED FOUNDATION STABILITY. Feet are under 
the gear case . . . placing support next to the gearmotor 
load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design... manufacture... 
and service. Westinghouse builds both motor and the gears. 


10. MEET A.G.M.A. STANDARDS. Westinghouse Gear- 
motors are specifically designed and built to meet 
A.G.M.A. standards... easy to order and match to the job. 


29 




















You can have the fabricating advan- 
tages of coils for all regular require- 
ments when you use ARMCo Electrical 
Steels. 

For those grades where cold rolled 
practice has not yet been developed 
to assure coils of highest magnetic 
quality, Armco has perfected a 
unique method of butt-welding hot 
rolled sheets into coils which can be 
supplied as narrow as one inch. This 
gives you the advantage of continuous 
operations for all grades of silicon 
steel. Weld thicknesses are guaran- 


30 


HERE tt in we 
OT ROLLED SHEETS ! 






A GUARANTEED WELD THICKNESS 





teed to be within the thickness toler- 
ance of the sheets. Magnetic quali- 
ties are not affected by the welds, 


This way you can save time, labor 
and steel by using coils for all stand- 
ard operations. There are relatively 
no end-of-strip scrap losses. And 
besides being easier on dies, coils help 
step up production by eliminating all 
“hand-feeding” to presses. 

Whether you need coils. or sheets, 
there is a grade of Armco Electrical 
Steel for every requirement. You will 
get steel of top magnetic quality with 





low core loss and exceptional perme- 
ability ; steel that is ductile, flat and 
clean-surfaced. 

Write for data on Armco Electri- 
cal Steels for specific jobs. We’ll be 
glad to supply you with the infor- 
mation you need, Just address Th 
American Rolling Mill Company, 
2601 Curtis Street, Middletown, O. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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KEEPING ENGINE TEMPERATURE JUST RIGHT 
.-. at sea level or 30,000 feet up 


If you have a problem involving 
the use of a bellows assembly for 
accurate temperature control, this 
application of Hydron bellows and 
the engineering behind it offer evi- 
dence that Clifford can help you. 

The problem here was to adapt a 
British aircraft engine by-pass 
thermostat to American production 
techniques and practices. Its pur- 
pose is to provide for speedy engine 
warm-up and accurate control of 
engine operating temperatures re- 
gardless of altitude. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


Feather-weight . . . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing . Brazed 
by Clifford’s Patented ‘Method. 


Ct, 


ERC 


rn 
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Clifford produces this thermostat 
as shown in the cross-sectional 
drawing above ... . incorporating 
three Hydron bellows: a large ther- 
mostatic bellows, a large altitude 
compensator bellows and a small 
automatic safety bellows. The com- 
pensating factor assures most effi- 
cient operation at sea level or 30,000 
feet up. In making the complete 
assembly, Clifford fills and tests it 
to most exacting specifications... 
and it’s living up to those specifica- 
tions in many an aerial combat zone. 


FOR BELLOWS FACTS 
COME TO CLIFFORD FIRST 
There’s no secret about how Clif- 
ford meets the most rigid require- 
ments. Having produced industry's 
first hydraulically formed bellows — 
Hydron, Clifford is still first with the 


facts about these uniform, pretested 


metallic bellows. With an engineer- 
ing staff of Bellows specialists,, Clif- 
ford is equipped to save you time, 
trouble and expense in your current 
or post-war applications of bellows. 
Write now — before you start de- 
signs — for a sample of our facts. 


Fill in and mail the coupon below — today. 
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0 Air conditioners - unit 

0 Air conditioning systems 

0 Aircraft 

0 Engine thermostats 

0 Gasoline valves 

O High pressure steam devices 
0 Hot water heaters 

0 Instruments 


temperature and pressure 


Other applications....... 
NAME 

COMPANY 
ADDRESS ...... 


C) Carburetor altimeter controls 


0 Remote and direct control of 


CLIFFORD MANUFACTURING COMPANY 
568 E. FIRST STREET, BOSTON 27, MASS. 


Please send me a free copy of your 44-page Hydron Bellows Data Book. 
I am interested in the applications checked. 


DC Kilns & ovens — industrial 
(-) Oil heating systems 

(1) Oxygen flow indicators 

(1) Oxygen regulators 

0 Process controls 

0 Refrigerating systems 

0 Refrigerator switches 

O Stoves & ovens — commercial 
0 Stoves & ovens — domestic 
0) Supercharger controls 

0) Refrigerator controls 


















Put your hand 
here! 


PARAGON 


REG. U. S. PAT. OFF. 


DRAFTING 
MACHINE 





ANDLING is believing. Get the finger tips of your left hand on 
H the control ring of a PARAGON Drafting Machine. The + 
lightest pressure is all you need to set the scales at the angle you 
want, anywhere on the drawing board. Your right hand is always 


free. For the full story of PARAGON features, convenience and 


handsome modern appearance, write on your letterhead to Keuffel LU 0" 
Ke 





& Esser Co., Hoboken, N. J. 


Drafting, Reproduction, Surveying 


KE U FFEL & ESSER co. Equipment and Materials. 


EST. 1867 Slide Rules. Measuring Tapes. 


CHICAGO « DETROIT . ST. LOUIS - NEW YORK - HOBOKEN ~ SAN FRANCISCO ~ LOS ANGELES » MONTREAL 
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FOR YOUR POSTWAR PRODUCTS... 


edmond MICROMOTORS 


DD new life to your products with Red- _ original Redmond developments. Take ad- 
mond Micromotors, built in sizes up vantage of Redmond’s 18 active years of 

to a tenth horsepower. 
Add the revealing touch of experience— varied applications. 

accomplishment by specialists—the magic Learn all about these fine Micromotors, 

of precision on a mass production basis. their long life, consistently low operating 
Get the exclusive Redmond patents and cost, and low first cost. Write us today. 
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‘effort concentrated on micro-power and its 


Shaded Pole AC Micromotors are built in sizes up to 1/20th horsepower. Series and 
Shunt Wound DC Micromotors are built in sizes up to 1/10th horsepower for opera- 
tion at 6 to 115 volts. Micromotors can be tailor-made to meet unusual requirements. 


ALG: Kedaiond Company 


Composite sketch of Redmond facilities 
with over 5 acres of floor orea. 


OWOSSO, MICHIGAN, U. S. A; 








WHAT YOUR CALCULATIONS CAN’T COVER 








The most important part of your gear specifi- 
cations is that which no specification - could 
possibly contain. Namely, the ability of the 
gear manufacturer to live up to it. 

Here at Perkins, we do not claim to have a 
monopoly on the country’s gear engineering 
brains. In fact—and with a friendly nod to our 
competitors — we freely concede the existence 
of other good gear manufacturers. With an 
exceptionally vast amount of experience-data 
to draw upon, however, we have yet to en- 


PERKINS PRECISION, 








counter a problem in gear production, posed 
by a customer’s specifications, which we have 
not solved successfully, provided it came within 
the range of our production facilities. Better 
still, it has frequently been possible for us — 
through close cooperation with customers; tech- 
nical staffs—to improve power transmission 
over and above the point which the original 
gear specification was calculated to provide. 
Perkins gear engineering know-how is the 
answer. Consult with us now. 


WNT 


PERKINS MAKES 


Worm Geors 





PERKINS MACHINE & GEAR COMPANY. SPRINGFIELD 2. MASS. 
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AN3155 
50-watt 


AN3155 
25-watt; 
showing terminal 
positions 


INTERNATIC 


401 N. Broad 


R RHEDSTAT 


Here’s a power rheostat with a short past but a long 
Rugged in construction, light in weight and 
appearance, it conforms in every respect to 

3155 specifications. It embraces all 
’s_ well-known 


this com- 
pletely sealed un 
heat dissipation. To 
characteristic the h 
heat-radiating finj 


3155 can be operated at full power load 
% rotation. 


find many 
Technical da 
sent on reques 


XN 
S 
© rangi WO 


Pa. 


IRC makes more types of resistance units, in more shapes, ay other maffufacturer in the world. 
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the Home of the Free— 
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Keep America 


Buy War Bonds 


EDUCTION of motor size, more efficient operation, 

prompt starting—these are some of the many advan- 

tages which the use of Mallory motor starting capacitors 

makes possible. If you are designing new electric motor 
equipment, they are features well worth investigating. 


Mallory motor starting capacitors are now available in 
plastic cases to fit all available mounting arrangements. 
This plastic housing is moisture-proof—affords excellent 
protection against all atmospheric conditions. At the same 
time it offers ample insulation between the mounting unit 
and the capacitor itself. 


Many manufacturers are now specifying Mallory plastic 


. case capacitors when ordering capacitor starting motors. 


The outstanding performance of thiese electrolytics has 
justified their use as standard equipment in hundreds of 
applications. See your Mallory distributor or write today 
for Form No. 746, containing complete specifications 
and characteristics. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


They All Use Motors 


They All Work Better 


M 


Dry Electrolytic Capacitors 


(IN THE NEW PLASTIC CASE) 





and 





with— 
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FILM AND PAPER 
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Increased Power and Constant Spee 


--e- YET FITS MOTOR SPACE AVAILABLE 


The requirements of a manufacturer of instruments called 
for a constant speed motor that had more power than a 
standard clock motor previously used, yet still fitted the 
original space allowed. 

Holtzer-Cabot designed the special synchronous motor, 
illustrated above, which not only filled the performance 
and space requirements, but saved the manufacturer the 
cost of redesigning and retooling to take a larger motor, 
and also made it possible to service instruments in cus- 
tomers’ plants which had the old type of clock motor. 
The specialized business of Holtzer- 
Cabot is the designing and building 
of special fractional H. P. motors to 
meet special operating requirements. 


Typical Recorder Powered with Holtzer-Cabot Motor 


Although, today, our entire facilities are devoted to 
manufacturing special motors for the armed forces, our 
motor development engineers will gladly discuss your 


post-war fractional H. P. motor requirements with you. 


Special Motors Designed To Fit The Application 


HOLTZER-CABOT 


Division of First Industrial Corporation 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASSACHUSETTS © CHICAGO, ILLINOIS °¢ 


NEW YORK, NEW YORK e PHILADELPHIA, PENNSYLVANIA 








Iron Out 
WIRE BUGS 
IN THE DESIGN STAGES 


Me TCR Cm Teas 
in your peace products 





INVESTIGATE ROCKBESTOS PERMANENTLY INSULATED 
WIRES, CABLES AND CORDS 


Wire-planning products when they are on the drawing boards 
eliminates possible wire bugs that will cause trouble and customer 
dissatisfaction after the product reaches the user. By giving ad- 
vance consideration to operating conditions, voltages, dielectric 
strength, diameters, probable ambients, etc., product designers 
can then select the right wire to fit the specific requirements, 

thus assuring dependable, long-lived performance when the 










tems product reaches the user. 


‘ gee 
and Tr" 
trouble 







If you haven’t wire-planned your peace- product, investigate 
permanently insulated Rockbestos wires, cables, and cords. One 
of the 122 standard constructions will probably meet your 


) 
scape No. 18 t0 4!" <n sulation n yout ; a 
Sizes Mod asbestoe Mitton br F gme appes™™ayichboar particular requirements. These wires all have a permanent 
pret l dgamept ee : ‘e ane Wo. § at, anc F 2 ; 
colored JON. insuranes besos iy under bets ‘the asbestos insulation that resists heat, flame, moisture, cold 
Combine \ with i Ii not dry thou crack! Roc . : : 
- N » witho : : 
= oil, grease and alkalies. 


If you need help on your wire problems . . . whether it be 
complete solution of your wire needs or special wire con- 
structions . . . Rockbestos Research will gladly cooperate 
with you. Write to nearest branch office or: 


Rockbestos Products Corporation, 806 Nicoll St. 
New Haven 4, Conn. 


FOR VICTORY...BUY WAR BONDS 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE- 
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in thousands of rural attics, today, there are battered 
old trunks and chests whose locks and catches are still fit 
for active service, and whose brilliance could be restored by 
a quick polishing. For these are exactly the same metal as 
that used in much of the smartly designed, modern luggage 
... honest, long-lived Brass hardware that has the strength 
,and resilience to hold together a tough situation like an 
| overstuffed suitcase, without flying open or sticking shut. 


| This is one of the countless uses in which Brass itself 
| has always been the most modern material, no 
| matter how often it has been changed in its forms 

to fit a change in fashion. For the unique qualities 
of this versatile alloy place it beyond reach of 
| substitutes, either in adaptability to fabrication <“~ 
or serviceability in use. Then when you fa 
consider the quality for which the Bristol 


brand of Brass is known... dimensional and‘ \ 
physical accuracy in every shipment of sheet, rod, 
and wire... you can see why so many manufacturers 
have gained new advantages in production, selling, and 
) customer-loyalty through the standard use of Bristol Brass. 
And when Brass puts on civilian clothes again, Bristol will be 


ready to impart these advantages to your own peacetime products. 


Bristol Brass 


THE BRISTOL BRASS CORPORATION, BRISTOL, CONNECTICUT - MAKERS OF BRASS SINCE 1850 
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DON’T LET OLD-FASHIONED RESISTORS | 
CU aaa 


The only 

Resistors 

wound with 

STR eee 
“Ua 


INSULATION APPLIED 
BEFORE WIRE 1S WOUND 


A Major Resistor Improvement—Noft just a minor change 


and guards against shorts and changed 
values. They give more resistance in 


Don’t waste time engineering “around” 
the handicaps imposed by conventional 


resistors! Use Sprague Koolohms and get 
exactly what you want. 


No power resistor can be one whit better 
than the insulation given its windings— 
and Koolohm ceramic insulation applied 
to the wire before it is wound gives you 
the maximum in this respect. Koolohms 
can be used safely up to their full rated 
wattage values. Their use of insulated 
wire permits larger wire sizes to be used, 


smaller size, and are readily adaptable to 
almost any mounting style best suited to 
your production. 


Standard Sprague Koolohms include 
5-to 120-watt power types. Other Sprague 
Resistors include bobbin types, hermeti- 
cally sealed power resistors, 5- to 150- 
watts, and meter multipliers. Write for 
new catalog-just off the press. 


SPRAGUE ELECTRIC COMPANY, Resistor Division 


(Formerly Sprague Specialties Co.) 
North Adams, Mass. 


SPRAGUE KOOLOMMS 


Totally Different... Outstandingly Superior 


* TRADE MARK REG. U.S. PAT. OFF. 
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OF POSTWAR. IMPORTANCE 
TO ELECTRONIC ENGINEERS 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N. Y.- In Canada: DOMINION RUBBER CO., LTD. 
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For tomorrow’s world—the world of 
electronics—sensitive instruments and 
finely integrated mechanisms will re- 
quire the protection of scientific insu- 
lation against vibration. Tolerances 
hitherto acceptable, will have to be 
sharply narrowed. 


Rubber, undoubtedly, will continue 
to prove itself the most effective ma- 
terial for such service. Rubber mount- 
ings, properly engineered, will help 
reduce vibration to the vanishing point. 


This is not a new concept. For United 
States Rubber Company technicians 
have been furnishing mountings and 
other rubber-bonded-to-metal vital 
parts for specific industrial uses over 
a long period of years...and with 
steadily advancing success. 


The war is affording even more exact- 
ing opportunities for test . . .pro- 
viding invaluable technical data. 
In tanks, P-T boats, aboard planes 
and ships...in the shock of combat, 
U.S. Rubber mountings have provided 
the requisite protection for electronic 
and electrical equipment against im- 
pact and vibration. 


The exact knowledge of the chemical 
and physical properties of rubber— 
both natural and synthetic—as well as 
the techniques for engineering it— 
gained by “U.S.” specialists, is of timely 
significance for electronic engineers. 

Manufacturers in this and allied fields 
are sure to benefit quickly and con- 
tinuously through their cooperation, 
at war's end. 


Serving Through Science 


with Engineered Rubber Mountings 
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CORNING 


Special Electrical Qualities 
Thermal Endurance 
Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 
Precision 
Permanence 
Metallizing 
Dimensional Stability 


High dielectric strength — high resis- 
tivity—low power factor—wide range 
of dielectric constants—low losses at 


all frequencies. 


Permanent hermetic seals against gas, 
oil and water readily made between 


glass and metal or glass and glass. 


Commercial fabrication to the fine 


tolerances of precision metal working. 


Corning’smetallizing process produces 
metal areas of fixed and exact specifi- 


cation, permanently bonded to glass. 


S YOU plan post-war electronic products, give a thought to versatile glass. We 
A really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 
from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution — or Corning Research can 


find the answer for you. Address Electronic Sales Dept., M-12, Bulb and Tubing Division. 
Corning Glass Works, Corning, New York. 
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“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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answer to REPRODUCTIONS? 


omeompenemagnr samen 


Looking for the best 


——— 


Confidential 


PORTAGRAPH METHOD 


ay 


ore a 


ease 


PETE TNS EE 


Working copies from other 
processes 


Ink-like tracings from other 


processes 


Good ink-like tracings from 
pencil tracings 


Working paper copy 
transparent tracings 

Ink-like tracings 
tracings 


from 


from ink 


Complete range of sizes 

Service and supplies in all 
large cities 

Expert knowledge in all in- 
dustrial systems and rec- 


ord keeping 


All-metal models 


OTHER PROCESSES 


REMINGTON 
RAND 


REPRODUCTIONS 
— COMPETITIVE 


WE 
ENGINEERING 


Part of the explanation for the popu- 
larity of Portagraph is given in the 
accompanying chart of Portagraph 
features. As convincing as that 15, 
perhaps you would still like to read 
what users of Portagraph say. 

SHIPYARD—“ Even with inexperi- 
enced help we get faster and clearer 
copies of drawings and instructions.” 


STEEL COMPANY—‘We're sav- 
ing four to five hours per day on re- 
visions alone.”’ 


TOOL MANUFACTURER— 
“We'd be ‘sunk’ without Portagraph. 
We’re getting tracings which are 
much clearer and brighter than our 
pencil originals.” 


In our files are scores of examples 
of how Portagraph is used to unusual 
advantage. A dozen special investi- 
gations have been bound together 
into a convenient, cross-indexed 
booklet. It is providing plenty of 
engineering departments with work- 
able ideas for getting lots more done 
in less time, with fewer people. We 
will be glad to send you a copy. Or, 
get in touch with our nearest Branch 
Office; it is probably listed in your 
phone book. 


Jigs? *td - VERSaTyty - SUMPLICITY _ econo’ 


PHOTOGRAPHIC RECORDS DIVISION ¢ REMINGTON RAND e BUFFALO 5, NEW YORK 
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REVERSING STARTERS 
THAT POLICE ARCING 


Announcing a simple, 






‘i AeA ACESS OT 


new mechanical 
INTERLOCK 


RCING that occurs when a contactor opens 
during reversing is a virtual ‘‘fifth column” 
bridge for possible damaging short-circuit cur- 
rents, if the arc is not extinguished before its 
companion contactor closes. To minimize this 
hazard, General Electric has developed a new 
mechanism that, for all practical purposes, pre- 
vents its occurrence—the G-E semi-interference 
mechanical interlock. 


This new and inexpensive safety feature is 
now standard on the CR7009 reversing starter, 
up to 144 hp, single-phase, and up to 7% hp, 
polyphase; also on the CR7107 multi-speed 

» starters, up to 714 hp. 


These G-E magnetic starters are available inf 
several standard forms to meet your electrical f 
requirements and to fit in the space your design 
allows. You can install them on your equip- 
ment with full confidence in their performance, f 
in their ability to handle the toughest loads 
that may be imposed upon them. 


G.E. has many types, sizes and combinations f 
of controls, and a broad, versatile line of elec- 
tric motors, for manual or automatic operation 
of machinery. To aid your selection, our applica- 
tion engineers can give you unbiased recom- 
mendations. General Electric Co., Schenectady 5, 
New York. 


GENERAL @ ELECTRIC 
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No need to climb lad- 

ders, reach across moving 
machinery, or grope in the dark to open or shut valves. 
It’s much simpler, safer, and quicker to install a push- 
button operated G-E cleneld valve. The valve bodies 
are made of bronze, cast iron, monel metal, or cast 
steel, for a variety of service applications, in sizes up 
to 2 in. Other types available in larger sizes. Ask for 
Bulletin GEA-1423A. 


FOR HIGH ACCURACY — _— LIFE 


These thin, internal-pivot 
panel instruments have high 
torque, good damping, ome 
lightweight moving element 
that withstands vibration. 
They respond rapidly and ac- 
curately. They give you more 
instrument in less space, be- 
cause the internal-pivot con- 
struction makes the entire 
element assembly 20 per cent thinner than outside- 
pivoted types. Write now for details of the Type DW 
San. or ammeter—milli, micro, or radio frequency. 
Bulletin GEA-4064. 





| THERE ARE 4000 WAYS 
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YOU CAN USE 
THIS SWITCH 


For most ordinary 
control and transfer 
switching jobs, you'll 
find a standard SB-1 
switch will fit in ideally with your designs. But where 
requirements are unusual, special switches can be made 
from standard cams, contacts, and other parts. Already, 
more than 4000 different arrangements have been 
made. Every circuit designer should have a copy of the 
booklet that describes the flexibility of this switch. 
Ask for Bulletin GEA-1631D. 
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HARD-TO-GET-AT VALVES 
ELECTRICALLY 





The case of 
the DISAPPEARING MOTOR 







For your de- 
signs that call 
for hidden’ mo- 
tors, G.E. can 
furnish several 
types, including 
shell-type squir- 
rel-cage motors 
(stator and rotor 
only), series-mo- 
tor parts (stator, wound rotor, and brush mechanism), 
and governor-controlled series motors completely 
assembled for mounting inside machines. You have 
complete freedom of design in incorporating these basic 
motor components as a built-in power source. 





More and more portable tools, machines, and appli- 
ances are being electrified by motors that ‘‘disappear’’ 
within a form-fitting ‘‘case’’ designed by the product 
manufacturer. The phantom view, for example, shows 
a set of high-speed, series-motor parts that form an 
integral part of a drill assembly, yet are out >f sight 
of the user. 


Operating speeds: shell-type motors, up to 120,000 
rpm; series-motor parts from 2000 to 14,000 rpm; 
governor-controlled units, 2000 rpm. Ask for detailed 
information on the particular type of disassembled 
‘motor components, or assembled units, to handle your 
next ‘‘inside’’ job. 
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Stamping 100,000 intricate parts a month 
for Airborne Command radio sets is def- 
initely a job for a plant with unusual facil- 
ities and thorough experience. All holes in 
these parts must be held to very close tol- 
erances to prevent rattle under severe vi- 
bration. The small section shown is 





Close Tolerances in Light Gauge Aluminum Stampings| 


stamped from .020” aluminum 52S. All 
corners are accurately and smoothly round- 
ed without cracking. 

Why not investigate Presteel possibilities 
for lowering costs and improving produc- 
tion on your own products by the use of 


metal stampings? Mail samples or prints to 


SED STEEL CO. 


612 Barber Avenue, Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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With the introduction of TURBO Single Satu- 
rated Glass Sleeving, another advancement in 
insulation has been made available to engi- 
neers, designers and manufacturers of electri- 
cal apparatus, equipment and appliances. Its 
multiple features include even greater flexibil- 
ity than has heretofore been associated with 
electrical insulation. Moreover, this TURBO 
product is non-burning, and provides absolute 
freedom from fraying, splitting or cracking. 


74 major 


TURBO Single Saturated Glass Sleeving pro- 
vides faster, easier assembly, facilitates appli- 
cation by its ready identification through an 
all-inclusive, expanded range of vivid, perma- 
nent colors. Investigate this latest addition to 
the complete TURBO line of insulation mate- 
rials — Flexible Varnished Tubing, Extruded 
Tubing. Varnished Glass Tubing and Wire 
Identification Markers. Samples of each will be 

sent promptly upon request: no obligation. 


WILLIAM BRAND & CO 


276 FOURTH AVENUE, NEW YORK, N.Y 


* 325 W. HURON STREET, CHICAGO, ILL 

























“We saved enough weight by using Cannon Plugs to add a little more armament” 


CANNON PLUGS ARE DEFINITELY Shells are die-cast of alloys that are tough but 
ON THE LIGHT SIDE... light. Pins and sockets machined to closest toler- 


ances to save weight. Inserts, rings, springs, clips 





Sure Cannon Plugs do weigh a little something — 


but the least possible. They’re engineered that way. and clamps—each part designed to do its job 


First off they’re designed for aircraft use —not exactly without waste. 


just adapted to it. They’re strong where strength The weight saved with one Cannon Plug makes 


is needed. Excess weight is saved by cutting out fac- little difference. But with Cannon Plugs on all the 


tors that don’t contribute to structural soundness. circuits a great deal is saved —actually several 


pounds per plane. 


Then, too, Cannon Plugs are precision built 


which means more than just the close fit of all Speaking of weight saving, just look 
over the lightweight conrrectors in the 


Cannon Type AN series, built strictly 
to Army-Navy Specifications. A new 
4th Edition Type AN Bulletin is ready 


parts. With Cannon, precision also means burring 


and cleaning, trimming down and finishing off all Rie ileteiieidion Iie then Senthoashion 
. Write Dept. A-118, Cannon Electric De- 
excess material. velopment Co., Los Angeles $1, Calif. 


CANNON ELECTRIC 


Cannon Electric Development Co., Les Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
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NSWERS TO (U )UESTION 





ABOUT 


NON-MAGNETIC 


TELLITE WELDED a GUIDE PLATES 
STELL ; 
Tae 1 Solenoids make use of the electro- 


ae magnet principle to operate devices that 


BAKELITE . ila require push or pull motion. 


OUTSIDE 
ARMATURE 


VY 


2 The Solenoid principle is not new, but 
war production has developed many im- 


HAND WOUND ° ° 
coun aaet portant new applications. 


HEAVY FULLY 


IMPREGNATED clita 3 Some of the uses of Solenoids—many 


CORD ~ . “ 
ae | u D AIR 
dant we : OCATED AIR GAP of them presenting new and original 


AT POINT OF engineering—that have been developed 


IMPACT 
by National Acme are: 
SHADING COIL 


en enone Actuate clutches Move levers 
Tsai Operate switches Operate valves 

Machine controls Vibrate cutting knives 
Gun firing mechanisms Open and close doors 
Operate safety devices Holding chucks 
Eject work in process Hopper opening and closing 





4 Solenoids are space-saving, depend- 
able, easy to install, can be remote- 
controlled, often eliminate more complex 
mechanisms and make machines more 
automatic. 





SN i inca Al ln oa baal incre Seca SN 


Double Solenoid for forward and reverse of hydraulic valve. 


5 National Acme engineers design and 
build a wide variety of Solenoids in 
capacities from 4 to 35 lbs. push or pull. 


ne ermeenam are ire . 4 er omg Saar an nme: BN 








Inquiries involving special problems that 
arise from your new designs, or for more 
dependable performance on old applica- 
tions, are welcomed. 

For standard Solenoids, ask for Bulle- 
tin EM-41. I} 





lve operating Solenoid with Ratchet indexing Solenoid used 
lather-faced plunger stop. in Electric Counters. } 
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The Season’s Most Popular Wallflower 


UEL CONSERVATION and protection of health are two big 

wartime obligations of America. Thermostat housings of Plaskon 
Molded Color are aiding in this essential job in thousands of 
installations all over the nation. 


These Plaskon casings are smart looking . . . attractive . . . and admi- 
rably serve the special requirements of their job. Molded Plaskon is 
a non-conductor of electricity, even under conditions of high humidity, 
assuring protection against arcing, flash-over, and high-voltage currents. 


The solid “through and through” colors of molded Plaskon are 
permanently bright and beautiful. The surface is hard, smooth, easy 
to keep clean . . . the material can not discolor, tarnish, corrode or 
rust. Plaskon Molded Color is odorless, inert, and resists the effects 
of water, oils and common organic solvents. It can withstand sharp 
blows, and will not dangerously shatter or splinter. 


Plaskon can be economically molded into a wide variety of product 
shapes and sizes, serving many practical applications at attractively 
low costs. Our experienced technical men will give you valuable 
assistance in the adaptation of Plaskon materials to your present 
needs and peacetime planning. 


PLASKON DIVISION, ussey - oweNns- FORD GLASS CO., 2137 Syivan Ave., Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 



















PLASHE 


TRADE MARK REGISTERED 


MOLDED COLOR 
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Steelductor ignition cable which has proved 
its advantages on the majority of America’s 
fighting planes is typical of the wire and cable 
advancements Auto-Lite has helped perfect. 

Controlling factors for wire and cable vary 
greatly . . . limited space, unusual shape, 
weight restriction or cost. Insulation is often 
of paramount importance. Butyrate Tape and 
Vinylite are two types being used for lighting 


and low tension circuits in radio production, 

aircraft construction and other vital war needs. 
Our business has been built by supplying 

wire and wire products that solve problems for 

designing engineers and manufacturers. What- 

ever you need, unusual shapes, sizes 

or special insulation requirements 

... feel free to write us for authori- 

tative recommendations. 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO Wire and Cable Division PORT HURON, MICH. 
TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES — EVERY TUESDAY NIGHT — NBC NETWORK 


Nd WV: 
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ALBANY f 
ATLANTA T 
BALTIMORE 
BOSTON 
CHICAGO 
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CINCINNATI 
CLEVELAND 
DETROIT 
HOUSTON 








TELLURIUM COPPER 


Naturally, an alloy that combines 
all these features has found many 
uses in the aeronautical industry 
(for the manufacture of small 
contact pins or inserts in multiple 
contact assemblies)...in Electri- 
cal, Radio, Communications and 


—Incorporated— 
Waterbury, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





This is the Chase Network —handiest way to buy brass 


similar applications, as well as in 
the welding and cutting torch tip 
field. 

Full information on this unusual 
alloy, developed and patented by 
Chase Brass & Copper Co. is, of 
course, available on request. 


BRASS & COPPER CO. 


INDIANAPOLIS fF MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
KANSAS CITY, MO. Tf NEWARK PITTSBURGH SEATTLE 

LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 
MILWAUKEE NEW YORK ROCHESTER T WASHINGTON f 


t Indicates Sales Office Only 
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Industry is entering an 
era of electronics, 
marked by the keenest 
competition in business 
history. The rich rewards 
will surely go to those 
who employ Creative 
Electrical Engineering to 


best advantage. 


In this highly technical 
field, LELAND Electric 
has solved many diffi- 
cult electrical problems 
with skill and ingenuity. 
This valuable experience 
may be the key to your 
post-war plan. We in- 


vite your inquiry. 


MOTOR GENERATOR SET, NAVY TYPE 3 UNIT—A.C. 
or D.C. drive, and up to 2¥% KW, A.C. or D.C. output 
—special frequencies, governor speed controlled. 
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EBY sprinG BINDING POSTS. 


ASSURE A POSITIVE VIBRATION-PROOF CONTACT / 


1. 


7 


The spring — unseen but most important, is de- 
signed for long life with minimum pressure loss in 
service — corrosion resistant. 

The “D” shaped hole grips the finest wire and holds 
it in perfect contact. This special Eby construction 
gives correct, uniform tension across the entire sur- 
face of the wire. 

Eby spring posts have dual guides — makes posi- 
tive alignment of insertion holes. 

Made from the highest quality material to meet 
rigid manufacturing standards and assure maxi- 
mum electrical conductivity. 

Recognized standard finishes are nickel, silver, 
black nickel, and cadmium. 

Insulating bases, shields, bushings, and spacers in 
bakelite and ceramic. 

Cap markings are supplied such as; ANT; REC; 
GND; HI; A; C; Line; —; +; L1; L2. 

Most items are carried in stock in sufficient quantity 
to assure quick preliminary deliveries. 
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Eby Spring Binding Posts are made to a traditional 
standard of quality and workmanship, backed by years 
of experience and a long list of satisfied users. The 
actual styles shown are illustrative of the wide variety 
and the great possibility of the use of Eby Spring 
Binding Posts. 


HUGH H. 
A BINDING 


post ror |E BY 


EVERY USE! INCORPORATED 
18 W. CHELTEN AVE. 
PHILADELPHIA 44, PA. 
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lt takes more than Modern 


Equipment to meet ALL 


Sheet Metal Requirements 


Production men know that low costs and smooth-flowing manufac- 
turing operations go hand in hand when materials are consistently 
uniform—when sheet after sheet or coil after coil have the same 
fabricating characteristics. 

But there’s more to the making of such metal than modern equip- 
ment—important as that is. To produce brass plate, sheet or strip 
that meets ALL requirements calls for strict technical control over 
every step of production, from the casting shop to the last pass on 
the finishing rolls. For only in this way can the composition, grain 
size, temper and finish be controlled to obtain the best combination 
of properties for spinning, stamping, deep drawing or other fabri- 
cating operations. 

In all probability, much time was devoted to the design and 
development of your sheet metal products—and also considerable 
money in tooling up for their production. So when you order cop- 
per, brass, bronze, or nickel silver, take the added precaution of 
specifying “ANACONDA”. This is your assurance that the product is 
made by THE AMERICAN Brass COMPANY to consistently uniform 


specifications and tolerances. 44210 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


| 
AuagoupA Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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COPPER SLUG 


Cold formed in one stroke 


This Copper cap replaces 
four-piece Gillette assembly 


ROUGH TRIM 


Caps for Gillette Razors were formerly made in four pieces; 
the curved plate with a centered hole, a threaded center pin 
to which the handle was attached, and two studs for holding 
the blade in position. Furthermore, assembling the cap was f 
a slow and tedious operation. 

But things are different now—a faster, more accurate and 
economical method has been devised. Because of the excel- 
lent cold working properties of copper, thousands of caps are 
now produced daily . . . formed in one piece... in 400-ton 
presses. 

Coils of Anaconda Copper Rod .320” diameter, are cut into 
slugs 134” long and are magazine-fed into the press. The cold fF 
formed part, with flash attached, is illustrated below in actual 
size. The sequence of finishing operations is also shown. 

RESULTS: J. Production has been speeded up about 200%. f 
2. The one-piece construction eliminates the possibility of f 
assembled parts working loose. 3. Extremely accurate dimen- f 
sions, necessary for blade alignment, are maintained without 
difficulty. And, as nothing serves like copper as a rust-free J 
base metal for applied finishes, these Gillette Razor parts are 
readily plated with gold, nickel, chromium—or as desired. 

Copper, or one of its many workable alloys, may be the 
answer to a similar job which you may consider especially 
difficult. Your inquiry will be given every consideration by 
our Technical Department. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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This Book May Help You Pick 


THE FINISH FOR YOUR POSTWAR PRODUCTS 


Polymerin Finish Dries Faster, 
Stays Beautiful Longer! 


‘The Facts on Polymerin’’ describes the two-way com- 
petitive advantages you can gain by finishing your 
postwar products with durable, speed-bake Polymerin.* 


Polymerin is an organic baking enamel with unusual 
properties of durability and resistance . . . properties 
which may be varied to meet the individual require- 
ments of such products as refrigerators, stoves, washing 
machines, bicycles, lamps, fluorescent reflectors, arti- 
ficial tile, kitchen and under-sink cabinets, gasoline 
pumps, venetian blinds, vending machines and other 
appliances. 


POLYMERIN 


The Original Speed-bake Finish 


A PRODUCT OF AULT & WIBORG 
DIVISION OF INTERCHEMICAL CORPORATION 
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Polymerin stays beautiful longer! Impartiai tests have 
shown that Polymerin is nine times harder to chip than 
ordinary enamels. And Polymerin—the original speed- 
bake finish—offers production advantages, too. For 
Polymerin’s faster drying results in savings which can 
help you keep your finishing costs low! 


Regular Polymerin is not available now, but it is time 
now to discover how Polymerin can help you make and sell 
a better product after the war! Use the coupon below to 
get your free copy of “The Facts on Polymerin’’, a 
32-page booklet which presents clearly and factually 
the sales and production advantages of a Polymerin 
finish. This information-packed booklet is yours for 
the asking ... send for a copy today! 


*Reg. U.S. Pat. Off. 


° Division of Interchemical Corporation 
Ault & Wiborg srinice State Bldg. New York 1 NY. 
Please send, without obligation, a free copy of “The Facts on 


Polymerin’’—the book that shows how a Polymerin finish 
can increase sales and reduce finishing costs. 


Name 
Company 


Address 
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Made in One Piece... 
by STUPAKOFF 


To overcome the weaknesses in coil 
forms with cemented bases, Stupakoff manu- 
facturing ingenuity has produced single unit 
construction. The illustrated result — coil 
forms of optimum mechanical and insulating 
properties that assure permanence and sta- 
bility in operation. Vibration and humidity 
tests prove the superiority of this design. 


Backed by two generations of experi- 









ence in the manufacture of precision ceramics, 
Stupakoff engineers will give dependable 
assistance in developing insulators for your 
electronic apparatus. An inquiry will put our 
technical knowledge and manufacturing fa- 
cilities at your disposal. 


Do More Than Before—Buy EXTRA War Bonds 


“FOR GREAT 
ACHIEVEMENT™ 









STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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product, consider this new Oster se 
development in applications where 
constant speed is a nesessity... — 


@ 1/100 HP. | | 
Sen TT pet ae 
aCe ee 
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Rating of Motor 
Type BSTG-1A-2 
Horsepower—1/100 continuous duty 
Speed—6000 R.P.M. + 1% 

V oltage—25-30 volts D.C. 
Amps. input—.95 


Starting Torque—300% of full loai 


torque 


Gives You the New Design 


and Operating Advantages 
of CONSTANT SPEED 


Here is a new Oster development in a constant speed, governor- 

controlled motor that backs up your good judgment when you 

specify ic for applications where constant speed is a necessity. 

This motor is now in production and deliveries can be made in 

the very near future. Here are the features that assure you of 

satisfaction: 

Housing: Die cast aluminum end brackets, Mild steel field housing. Totally 
enclosed. 

Finish: Black anodized end brackets. Cadmium plated field housing. 

Weight: 15 Oz. 

Bearings: Single shielded ball bearings, lubricated with a grease suitable 
for any specific application. Bearing housings fitted with steel inserts. 

Windings & Insulation: Field coils and armature wound with a select grade 


of insulated copper wire and impregnated with a high quality heat 
and moisture resisting insulating varnish. 


Brushes: Equipped with high grade metal graphite brushes. Beryllium cop- 
per brush springs. 

Governor: Furnished with a centrifugal governor to maintain constant speed 
over a voltage range of 25 to 30 volts. 

Temperature Rise: Maximum frame temperature rise at rated output will 
not exceed 55° C, 

Modifications: Motors can be furnished with special shaft extensions, mount- 
ing arrangements, finishes, leads, etc. All modified units are con 
sidered special. 


Let us help you fit this and other 


Oster Motors to your requirements. sii 
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DEPARTMENT E-22 ¢* RACINE, WISCONSIN 
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MODEL JA 
50,000 R.P.M. 


$2975 in USA. 


NOTE :—Higher speeds at higher 
prices are available if suepest 
ing engineering data are sub- 

mitted. Higher speeds are not 
————- unless properly 
su: 


Weight 12 ounces; Length 634 inches; Chuck Size 1/, inch. 
Wheel Guard Removed for Better Illustration 


MADISON-KIPP CORPORATION, 214 Waubesa St., Madison 4, Wis., U.S. A. 
Sole Agent in England: Wm. Coulthard & Co., Lid., Carlisle 
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BRASS 


PRODUCTS 


BRONZE - 
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PHOSPHOR BRONZE - 


p When tie oe EXTINGUISHERS 


Strict adherence to specifica- 

tions for brass and other copper- 
base alloys produced by Western 
has enabled manufacturers to 
meet more successfully the prob- 
lems of producing war materials. 
Our years of experience enabled 
us to meet these important 
requirements. 
When the flames of war have 
burned out and attention is again 
turned to peacetime products, 
Western metals will be available 
in stamped parts, sheet, strip 
and long coils. New designs . 


possibly in fire extinguishers, as 
well as hundreds of other prod- 
ucts... will require the work- 
ability, ageless beauty and long 
life of copper and related alloys. 


The skill and facilities of 
Western’s mills at East Alton, 
Ill. and New Haven, Conn., are 
at the disposal of all who work 
with metals or combine metal 
parts with non-metallic sub- 
stances. We’ll do our utmost to 
serve you well... now, or in the 
months to come. 


HlOslOW1 wanss mrr15 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 


NICKEL SILVER - 


COPPER 
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TO SAFEGUARD 


is also the purpose of Shawmut THERM-A-TRIPS. They protect motors, circuits, and equipment. 

They avoid needless shutdowns. Their long, safe time-lag allows motors to start and run on normal 

overloads; but they blow at once on excessive overloads and short circuits. They occupy a small space, 

are inexpensive, need no attention, can be instantly replaced; and no other overload protection is 

needed. Three types: knife-blade, ferrule, and plug. Protection with THERM-A-TRIPS is positive 
protection — the kind you want. Make sure you specify them. 





THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT. MASSACHUSETTS 


FUSE MAKERS 





SINCE 1893 
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but if can’? measure 


_ most sensitive micrometer can only measure oxt- 
side dimensions, not the hidden flaws which give rise 
to unbalance . . . and its destructive partner, vibration. 
They may lurk beneath the smoothest finish . . . render 
the most carefully made product unfit for service. 


Fortunately, they can’t escape modern electronics. The 
meter of a Gisholt Dynetric Balancing Machine* will even 
register an unbalance vibration of .000025”. Not only 
that, but have it located, measured and ready for correction 
—all in a few seconds’ time! 

Remember, no rotating part is really doing its job 
when the slightest vibration exists. Ignore it, and you 
open the door t@ overloaded bearings, lost precision 
and premature wear. 

Why not play safe? Gisholt Dynetric balancing im- 
proves any rotating part. Write for specific information. 


*Ad ‘ . 
Poo DYNETRIC BALANCING MACHINES 


GISHOLT MACHINE COMPANY provide accurate static and dynamic 


balance for low-speed as well as high- 
1119 East Washington Avenue «¢ Madison 3, Wisconsin speed assemblies. No part that turns is 


Look Ahead... Keep Ahead... With truly efficient without it. 
Gisholt Improvements in Metal Turning 
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As a principal source of supply for aircraft fasteners, 


we have developed facilities for achieving tolerances 
formerly unheard of in bolts, nuts and screws. 

There is only one way to insure rigid adherence to 
the quality required by the Air Forces, with a produc- 
tion of millions of parts daily. That is by a system of 
inspection that is complete and foolproof. 

The excerpt reproduced above from a recent letter 

of formal approval from the Air 
Technical Service Command in- 
dicates how well National Screw 


has achieved this goal. 


“MADE BY NATIONAL SCREW”’ 






THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
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GIVE ACCURATE, TROUBLE-FREE SERVICE 


i 


@ Because they are so consistently reliable in actual 

service ... Ohmite Rheostats, Resistors, Chokes and 

Designed and Built Tap Switches have become “the control engineer's 
to Withstand control units.” 


@ SHOCK Shown here are a few of the many types extensively 

: VIBRATION une in military and iacuciiiee oqepaens Fhe wide 

variety of types and sizes in stock or special units pro- 

* vides a ready and exact answer to most applications. 

e HUMIDITY In designing for war or postwar, let Ohmite ex- 
e ALTITUDE perience help you. 


eo TEMPERATURE EXTREMES 


CHMITE MANUFACTURING COMPANY 
4806 Flournoy Street Chicago 44, U.S.A. 


For helpful data and infor- 


mation, write on company p 
rie a na 
Catalog and Engineering 2 
Manual No. 40. Address 
Obmite Manufacturing Co., 

4818 Flournoy Street ie se a ey ee ee ee ae) oe eh ee ee ee 


Chicago 44, Ill. 
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Above: One of the earliest 
Edison by-polar gener- 
ators—now on display at 
the Mica Insulator Com- 
pany plant in Schenec- 
tady. It is still in operat- 
ing condition. 


Electrically powered equipment and the Mica 
Insulator Company have grown up together... 
and it’s a far cry from our first manufactured 
insulation to the multiple materials we’re 
producing today. During the fifty years of our 
business existence, virtually the entire span of 
electrical history is encompassed ...from the 
early Edison bi-polar generators (for which we 
made sheet mica insulation) to the gigantic 
turbo-driven jobs of today and tomorrow. Since 
1894, our birth date, electricity has stretched its 
slender tentacles to the farthest corners of the 
country. It has powered the growth of our 
industrial stature and nurtured the evolution 
of the electronic wonder world. No longer earth- 
bound, it soars the skies and sails the seas... 
it flings Man’s voice, Man’s philosophies, his 
music and now his image, full around the world. 
And every step of the path, faltering or fleeting, 


n Electrical Insulation...the first 


eS 










has depended on the certain sheathing of the 
insulation which harnesses and guides the flow 
of electrical energy. 

Our job—small but important—has been to 
keep pace with the constant flux and growth of 
the electrical world, and to provide dependable 
insulation—designéd and made for each pro- 
gressive stage in electrical development. And, 
while it’s pleasant to realize that we’ve done that 
job, mere age or past privileges are not tempting 
Mica Insulator Company to sit back and regard 
its laurels. We’re too impressed with the need of 
keeping ready our every resource for the job 
ahead. Electrical manufacturing, electronics, 
communications, public utilities—even repair 
and maintendnce fields will need new insulations 
—fabricated with the care and craftsmanship 
that comes only with experience. Mica Insulator 
Company’s job therefore, lies ahead! 
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half hundred years were the hardest 




























A SINGLE SUPPLY SOURCE FOR 
DIVERSIFIED INSULATION MATERIALS 


Mica Insulator Company offers to the electrical industry today a 
single supply source for a completely rounded line of insulations, 
both in standard form and made-to-specification. Branch offices, 
distributors and fabricators are strategically located in industrial 
centers from coast to coast, providing fast service on fabrication 
and delivery of special parts...as well as expert assistance 
for consultation on problems affecting insulating materials. 
Manufacturers and designers now planning postwar products 
are invited to investigate, through our nearest sales office, the 
advantages to be obtained by utilizing the fifty years of insula- 
tion experience which is ours...and yours for the asking. 





FABRICATORS 





NEW YORK 14, N. Y., Mica Insulator Company, 200 Varick St. 
NEW YORK 3, N. Y., Insulating Fabricators Inc., 12 E. 12th St. 
$. BOSTON 27, Mass., Insulating Fabricators of New England, Inc., 22 Elkins St. 
CHICAGO 51, Ill., Lamicoid Fabricators, Inc., 3600 Potomac Ave. 

CLEVELAND 7, Ohio, The Kirby Company, 13000 Athens Ave. 

HOUSTON 10, Tex., Bakoring, Inc., 1020 Houston Ave. 


BRANCH OFFICES 


CHICAGO: 600 West Van Buren Street * CLEVELAND: 1276 West 3rd Street 
DETROIT: 285 Columbus Avenue » CINCINNATI: 3403 Hazelwood Avenue 











Sales Representatives: 
BAKORING, INC.: 1020 Houston Avenue, Houston 10, Texas 


THE TRIANGLE PACIFIC COMPANY 


SAN FRANCISCO: 1045 Bryant Street + SEATTLE: 95 Connecticut Street 
LOS ANGELES: 340 Azusa Street 
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200 VARICK STREET, NEW YORK 14, N. Y. 
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7808 


Everywhere relied upon to give positive 
control of motors; especially suitable for oil burn- 
ers, refrigerators, motor-driven machinery and 


lighting loads. 


These switches have rugged, durable mechanisms 
built to perform with the sturdy integrity char- 
acteristic of Arrow-H&H Lines. Bakelite arc 
snuffers increase breaking capacity; kick-off re- 
lease mechanically starts the switch blades in 
motion and prevents sticking; extra-heavy blades 


and contact jaws increase current-carrying capacity. 


INDUSTRIAL CONTROL DIVISION 







Small Motor Starting 


Switches 


a 6808 
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ACROSS-THE-LINE TYPE without overload protection 


Different styles of mounting are supplied for 
a wide range of machine-design requirements. Sep- 
arate switch units are available for installations in 


switch housings built into motor-driven machinery. 


No. 6808 (upper and lower right) is a double-pole 
switch for single phase motors; No. 7808 (upper 
and lower lefe) is 3-pole for 3-phase jobs. Also, the 
line includes 3-way, 4-pole and 2-speed reversing 
switches. All have horsepower ratings...Everything 
you may need in this line will be found in Motor 


Starting Switch Catalog No. 9-M — on request. 
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How to Make the Best Use of Plastics 


COSMETIC CONTAINERS 


in POSTWAR PACKAGING 


VIALS, BOTTLES 


| aD 


Vuepak cartons— Lustron Lustron 
Resimene 


WINDOW DISPLAYS CORROSION-RESISTANT 


LAMINATES 


= 


Vuepak sheets 


Monsanto’s vinyl] acetals 
Fibestos sheets 


DECORATIVE INSETS COUNTER DISPLAYS 


) Zw 


’ 


Nitrort sheets Vuepak sheets Lustron 


Resimene Resinox Fibestos 


MONSANTO PLASTICS FOR PACKAGING 


CLOSURES 


RE-USE PACKAGES 


CF 
Sy 


Lustron Resinox Resimene 
Vuepak sheets Fibestos 


“HELP YOURSELF” 
DISPLAYS 


7b 
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Tensile Impact Strength at Low | Dimensional Color Forms* Molding** 
Strength Resistance Temperatures ae Range Supplied Methods 


FIBESTOS (cellulose acetates) good to 
excellent 


LUSTRON (poystyrene)_ good 


NITRON (cellulose nitrates) 


RESIMENE (melamine- very good 
formaldehydes) to excellent 





RESINOX (phenol- : good to good to to 230— 
formaldehydes) very good excellent 450°F. 


VINYL ACETALS 


MC, S, R, T 


special 
methods 


all but 
lightest colors MC, 
darker 
colors only 


rubber-like compounds are supplied in both thermoplastic and thermosetting (vulcanizable) forms, are used primarily 


as fabric coatings and adhesives but can also be extruded in limitless range of colors. 


VUEPAK (cellulose acetate) good to excellent 


*MC—molding compounds S—sheets R—rods T—tubes 
**|— injection 


IR—industrial resins 


C—compression E—extrusion T—transfer, form of compression 


Tus is just a beginning of the long list of packaging jobs the broad and versatile 
family of Monsanto Plastics will fill after the war. This chart is only a bare outline 
of the major properties of the broadest, most versatile group of plastics offered by 
any one manufacturer. For specific help on your problems and specific advice on 
the best plastic for your needs, write: MONSANTO CHEMICAL COMPANY, Plastics 
Divisions Springfield 2, Massachusetts. 


DECEMBER 1944 


ey to 120— fair to sheets 


MONSANTO 
PLASTICS 


SERVING IMOUSTRY,..WHICH SERVES MANKIND 





100% SStSF’-equipped means something on this 
Speed-Ranger—an all-metal variable speed drive with 
speed ranges of 3 to 1, 6 to l, and 9 to 1. 


It means that [S/F Ball Bearings are designed to 
meet the thrust and radial load conditions under 


which they must operate. 


SKF INDUSTRIES, INC. e 
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@ Built by THE MASTER ELECTRIC CO. 


BALL AND ROLLER BEARINGS 


4 


These bearings are mounted directly on the cones, 
and the cones are splined to the input and output 
shafts. 


The more tS Bearings on the machines you make 
or use, the more you profit by their long life and 


reliable performance. 568 


FRONT ST. & ERIE AVE. e PHILADELPHIA 34, PA. 
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AMPHENOL offers you a 


You may have this helpful chart. You can in 
an instant find the correct insert that fits your 
particular combination of conductors, voltage 
and current requirements. 


First advantage—this chart organizes for the 


COMPLETE INSERT REFERENCE CHART 


eye the most complete line of AN inserts made 
by any one company—arranged and divided 
according to number of contacts—readable 
from top to bottom and left to right. Each in- 
sert is illustrated full size on this 38” x 50” 
chart. A table gives the mechanical spacing 
of contacts and other valuable information. 


All it takes to get this chart is a request on 
your company’s letterhead. 


Also included are two ringbook charts. One shows all connector shell types and 
styles including the special purpose shells—pressure-tight, mgisture-seal, explosion- 
proof, light-proof. The other clearly explains the numbering system for connectors. 


AMERICAN 


PHENOLIC 


CORPORATION 


Chicago 50, Illinois 
IN CANADA e@ AMPHENOL LIMITED @ TORONTO 
Connectors (AN, British, U.H.F.) ¢ Fittings ¢ Conduits ¢ Cable Assemblies ¢ U.H.F.Cable © Radio Parts ¢ Plastics for Industry 
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,.. A GOOD RELAY TO KNOW! 


If any Relay type ever deserved the 
name “All-Purpose” it is Type 1OXBX 
of the Struthers-Dunn 10-frame series. 


While new and special types come — 


and go, this popular 2P. D.T. relay 
continues in heavy favor with leading 
users to whom its extreme versatility 
on a wide range of applications holds 
strong appeal. From audio frequency 
Circuits to motor control circuits; 
from naval battle announcing sta- 
tions where shock resistance is im- 
portant, to aircraft use where vibra- 
tion is a big factor, 1OXBX relays are 
performing competently and well. © 
These relays are light, small, and 


sturdy. Highly electrically efficient, 
they deliver a lot of power for their 
size. Contact pressures up to 50 
grams are available. Bakelite insula- 
tion is supplied for power circuit 
applications, and ceramic insulation 
for radio-frequency use. A-C coils to 
115v, 60 cycles; or d-c coils to 115v 
are available. Contacts may be in any 
desired combination up to and in- 
cluding 3 pole, double throw. All 
10XBX relays withstand 10G vibra- 
tion and are highly resistant to shock. 
Other relays of the 10-frame series 
are available in either single or three 
pole contact arrangements. 


WIDE 
COVERS LICATION 
0 ) 


HIGHLY RESISTANT TO 
SHOCK AND VIBRATION 
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STRUTHERS-DUNN, Inc., 1321 ARCH ST., PHILADELPHIA 7, PA. 


WRITE for the big Struthers-Dunn 48-page 
Catalog and Relay Engineering Data Book. 


Tne LIAN 


' DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE ¢ BOSTON © BUFFALO » CHICAGO e CINCINNATI e CLEVELAND 
DALLAS ¢ DENVER © DETROIT e HARTFORD © INDIANAPOLIS © LOS ANGELES © MINNEAPOLIS © MONTREAL 
NEW YORK ¢ PITTSBURGH © ST. LOUIS © SAN FRANCISCO e SEATTLE © SYRACUSE ¢ TORONTO ¢ WASHINGTON 
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You benefit in many ways through having an able and 
experienced organization design and make your transform- 


ers ... Typical Standard products are shown here. 


ecial transformers have always been a specialty 


with Standard Transformer Company of Warren, Ohio. 
Designed and built in quantities to meet the specific 
needs of individual electrical manufacturers, Standard 


Transformers are efficient, dependable and economical. 


Send your specifications and requirements for en- 


gineering designs and quotations. 


The STANDARD TRANSFORMER COMPANY 


WARREN, OHIO - Representatives in Principal Cities 
Makers of Transformers for: Distribution, Power, Metering, Street Lighting, Testing—Dry and Liquid Filled Types 
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teres what Veeder Foor COUNT ROL 


CAN MEAN TO USERS OF YOUR MACHINES 


It means that you give them ‘an added utility- 
feature which helps them to get consistently out of 
your machines all the performance you build in. 


For Veeder-Root ‘‘Countrol’’ is based on the per- 
formance-figures which endlessly turn up in the 
windows of Veeder-Root Counting Devices... 
showing at a glance exactly where production 
stands at any given moment, in terms of strokes, 
turns, lengths, volumes, trips, pieces, or other units. 
And by checking these figures at frequent intervals, 





your customers can tell whether penne is up to 
or ahead of schedule. . . when fresh stock should 
be fed . .. when maintenance is coming due. 


Veeder-Root Counting Devices are compactly de- 
signed, with simple drive-connections, in scores of 
types for mechanical or electrical operation. And 
they can be readily designed into any product, as in- 
tegral parts. Let a Veulertans engineer show you 
exactly what your product can gain in usefulness to 
its users, by the simple addition of ‘‘Countrol.”’ 


VEEDER-ROOT INCORPORATED 






In Canada: Veeder-Root of Canada, Ltd., Montreal 


HARTFORD 2, CONNECTICUT 


Che Comaiting (oust 0, Grdustiy 





In England: Veeder-Root Ltd. (New address on request) 
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RBc.W 


manufacturer of machine screws, sheet 
metal screws and stove bolts with the 
Phillips Recessed Head. 
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A large percentage of Phillips Screws are required in plated finishes. This work is done at RB&E W 
in a new, modern plating plant equipped with the latest machinery and controls. Illustration shows 
a section of this plant, which will handle cadmium plating, bright zinc plating, Parkerizing, ete. 


NEW SPEED WITH PHILLIPS SCREWS 
from the oldest name 


IN AUTOMATIC COLD-HEADING 


The Phillips Recessed Head Screw is a 
scientifically-designed product that calls 
for precision manufacturing. Potentially, 
it offers a tremendous opportunity for 
time-saving; practically, that opportun- 
ity is fully realized only when the finished 
product has the accuracy and strength 
that result from careful selection of raw 
materials, processing to narrow toler- 
ances, scrupulous inspection. 

From RB&W you can depend upon that 
accuracy and strength. RB&W is the 
screw manufacturer with the longest ex- 
perience in automatic cold-upsetting — 
and the Phillips Screw is a cold-upset 


product. This experience, together with 

the finest of modern equipment, means 

that the “‘RB&W-Phillips’’ screw can be 

counted on for accurate dimensions and 

maximum strength. It is driven faster 
. will hold tighter. 

When you specify **Phillips’’, make it 
‘““RB&W-Phillips’’ — and get the most 
that the Phillips principle offers. 

Russell, Burdsall & Ward Bolt and Nut 
Company. Factories at Port Chester, 
N.Y.; Rock Falls, Ill.; Coraopolis, Pa: 
Sales offices at. Philadelphia, Chicago, 
Detroit, Chattanooga, Los Angeles, 
Portland, Seattle. 
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WESTON 


Today, our electrical equipment encircles the globe; some serving at 
Greenland’s ice cap or in Kiska’s fogs .. . others stewing in the swamps 
of a Pacific atoll. 

With the destinations of war-products totally unknown, manufac- 
turers logically have preferred “building-in” WEsTONS on their con- 
trol panels. They know that a WESTON will perform dependably 
anywhere ... that there is sound reason behind WESTONS acceptance 
as the international standard. 

And tomorrow, with equipment reaching known markets, instrument 
preferences will remain unchanged. For while human life no longer will 
be at stake, reputations will. So manufacturers will continue to “build- 
in” the instruments which consistently tell-the-truth ... to build broader 
market acceptance and customer good-will, and assure highest 
efficiency from the machines which bear their name. ° 








Weston 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
582 FRELINGHUYSEN AVENUE, NEWARK 5, NEW JERSEY 


FOR OVER 55 YEARS LEADERS }N ELECTRICAL MEASURING EQUIPMENT 





@ Laboratory Standards 

@ Precision DC and AC Portables 

@ Instrument Transformers 

@ Sensitive Relays 

@ DC, AC, and Thermo Switchboard 
and Panel Instruments 

@ Specialized Test Equipment 

@ Light Measurement 
and Control Devices 

@ Exposure Meters 

@ Aircratt Instruments 

@ Electric Tachometers 

@ Dial Thermometers 
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Dow Corning Silicone Varnishes are help- 
ing to create a new class of insulation— 
insulation in a class by itself for thermal 
stability, moisture resistance and freedom 
from overload failures. 


They provide the bonding and filling me- 
dium for inorganic, or Class B, spacing 
materials such as Fiberglas, asbestos and 
mica, which are natural components of this 
type of insulation. 


Dow Corning Varnishes open the avenue 
to the designing of more compact, lighter 
weight electrical equipment. 


DOW CORNING 
BOX 592, 


CORPORATION 
MIDLAND, MICHIGAN 
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High Temperature 


Silicone Insulation 


DOW CORNING 993 .. . available in commercial quantities, 
is a heat curing, high temperature stable silicone varnish 
for impregnating motor stators, transformer coils and other 
electrical equipment; for varnishing Fiberglas or asbestos 
served magnetic wire; for varnishing Fiberglas and asbestos 
electrical insulating cloths, tapes, tying cords and sleeving; 
for bonding Fiberglas and mica combinations. 
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MICRO SWITCHES 


The basic Micro Switch is a thumb-size, feather- 
light plastic enclosed, precision, snop-action 
switch, Underwriters’ listed and rated at 1200 
V.A. at 125 to 460 volts a-c. Capacity on d-¢ 
depends on load characteristics. Accurate re- 
peat performance is experienced over millions 
of operations. Wide variety of basic switches 
and actuators meets requirements vorying 
from high vibration resistance to sensitivity of 
operating force and motion as low as 2/1000 
ounce-inches. Many types of metal housings 
are available. 


plunger protects against the entrance of coolant, oil, chips, 
and dirt throughout the switch life of millions of operations. 


t hydraulic turning machine, manufactured by the 
Gilman Engineering Works of Janesville, Wisconsin, 
makes use of the long life, dependability, and accuracy 
of repeat performance of the Micro Switch to control its 
entire operating cycle automatically. 


The small size of the Micro Switch and a wide selection of 
easy-to-use actuators and enclosures has fitted it into 
many special additions to machines already installed, as 
well as to new designs. The Micro Switch has electrical 
capacity, at line voltage, to control many classes of single 


Actuation of the Micro Switch at the exact point in the 
movement of the hydraulically driven slide when the 


Elgin Head has completed a cut swings the slide away 
from the work. This motion actuates a second Micro 
Switch which controls automatic return of the slide to its 
Starting position. 


The die cast enclosure of the Micro Switch, mounted on 
the apron of the machine, provides rugged conduit con- 
nection, and a synthetic rubber bellows on the operating 


Let's All Back the Attack 
Buy EXTRA War Bonds! 


phase motors directly, without intermediate relays or con- 
tactors, providing accurate, positive, trouble-free control. 


Send for Micro Switch Catalog-Handbook No. 60 for 
complete details on the wide range of housings, actuators 
and electrical characteristics in which Micro Switches are 
available. If the switch is desired for aircraft use, also 
ask for Handbeok-Catalog No. 70. 


Micro Switch Corporation, Freeport, Ill. 


Branches: 43 E. Ohio St., Chicago (11) « 4900 Euclid Ave., Cleveland (3) 
11 Park Pl., New York City (7) « 1709 W. 8th St., Los Angeles (14) « Sales & 


Engineering Offices: Boston - Hartford 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


TRADE 


MICRO MS 
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E MOLD is the master pattern which 
governs the shape, dimensional accuracy, 
and surface finish of every part that comes out 
of it. Likewise, the ingenuity with which it is 
designed often governs the speed and economy 
of production. It is the most important single 
factor in the process of plastic molding. 
That’s why we put so much emphasis on 
mold-making . . . why we are satisfied with 
nothing short of perfection . . . why we main- 


tain one of the largest and best equipped mold- 


making departments in the industry, manned 
by highly skilled and experienced craftsmen: 


We know mold-making . . . and we should, 
for the men who founded CMPC and are its 
directing heads today have been designers and 
builders of molds for a quarter of a century. 


That’s a good point to bear in mind when 
choosing your plastic molder. And, remember, 
too, that CMPC offers a complete service . . . 
designing, engineering, mold-making, molding, 
and finishing . . . backed by an organization 
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INJECTION, AND TRANSFER 


MOLDING 


with over 25 years of experience and the largest, 
best equipped custom molding plant in the 
Middle West. 


You can get action on your 
postwar plans...NOW! 


If you’re thinking in terms of plastics for your post- 
war product, ask for the services of a CMPC Devel- 
opment Engineer. He can be of real help to you... 
by determining what parts can be advantageously 


‘molded of plastics . . . by helping in the selection of 


materials . . . by putting at your disposal the latest 
wartime developments . . . by suggesting design 
for most effective and economical results . . . by 
making laboratory tests, building experimental 
molds, or building your finished production molds. 


This preliminary work can be done now. Then, 
when priorities are lifted you'll be in line for pro- 
duction as soon as materials and press capacity are 
available. Write today. There’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. Chicago 51, Illinois 


OF ALL PLASTIC MATERIALS 
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The 80 practical specialists who work in this magnificent building at utmost the effective means of electrical transmission and distribution. 
Bayonne, N.J., have every facility — chemical, physical, metallurgical Built in 1941, the structure has already grown to 60,000 sq. ft. of 
7 —to aid them in bringing nearer their goal—extending tothe floor space —is planned for further expansion as needed. 











WROGRESS... 


THE FIRST GREAT 





LABORATORY DEVOTED 
EXCLUSIVELY TO 
RESEARCH ON 
ELECTRICAL WIRES 
AND CABLES 


mes thus ‘sbasic research in a particular 











insect devolves naturally upon the 
leading manufacturer.” General Cable 
has been alert as its responsibility. 

In this great Laboratory are maturing 
the insulation discoveries and 
product developments which will loom 


large in days ahead. 





GENERAL CABLE 
CORPORATION 






Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 
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Buy War Bonds and ¥ Stamps for Victory 
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By protecting the fine orifices in Diesel engine in- 
jector nozzles from dirt in the fuel, Moraine Porous 
Metal filter elements safeguard engine perform- 
ance and reduce maintenance in Diesel equipment 
of all types. Moraine Porous Metal is particularly 
qualified for this application by these character- 
istics: 1) Unique structure, attained by powder 
metallurgy, which provides tortuous flow passages 
for more efficient filtration. 2) Adaptability to 
fabrication in the most efficient shape. 3) Strength 


NO BIGGER THAN | sy to bonding thatthe ter element and 
THE TIP OF YOUR FINGER 
Yet This Unique Filter Element 
Is an Important Factor 
in Diesel Performance 


MORAINE 


POROUS METAL 


(Commonly known as POREX) 


Moraine Porous Metal (Porex) is a unique product of powder 
metallurgy. It is made in four basic grades of fineness, with 
almost infinite graduations between them, and is available in FILTRATION 
varied shapes to meet design requirements. DIFFUSION 


If your product involves the flow of air, liquid or gases—as 

either an actuating medium, a combustion medium or a lubri- SEPARATION 
cating medium—you should find out what Moraine Porous 

Metal can do to improve your product’s performance and FLOW CONTROL 
extend its operating life. Moraine Porous Metal is performing 

varied functions for many imdustries—automotive, aviation, BREATHER VENTS 


refrigeration, petroleum, pneumatic tool, industrial equipment, FLAME ARRESTERS 
tractor, electric motor and others. Consult the Moraine Prod- 
ucts Engineering Department for recommendations. 


BUY WAR BONDS—SAVE LIVES 


MORAINE PRODUCTS ors. or GENERAL MOTORS 


DAYTON, OHIO 
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ROM GEON vinyl resins may be made a wide 

variety of flexible thermoplastics possessing un- 
usual electrical properties. One such formulation is 
GEON 6373, especially compounded for control panel 
and switchboard service. 

Wire insulated with GEON 6373 permits a thinner 
layer of insulation and so saves space.- The smooth 
surface of GEON insulation means easy installation 
and maintenance. Its flame resistance means greater 
safety. And recognized authorities have approved it 
for use in sustained operating temperatures up to 80°C. 

It is easily processed directly onto the wire and can 
be brilliantly colored for immediate identification. Its 


CTT 


Vinyl Reaina Pasties 





For long-life, trouble-free control panel 
and switchboard wiring 


high abrasion resistance permits its use where vibra- 
tion may be a factor. Its resistance to normal aging 
means a service life many times that of conventional 
insulating materials. 

Other compounds may combine these and the fol- 
lowing additional characteristics in a wide variety of 
combinations to meet specific service requirements: 
resistance to acids, alkalies, almost all chemicals; 
resistance to light, heat, cold, ozone; light weight; 
and many others. 

GEON is currently available to industrial users 
subject to allocation under General Preference Order 
M-10. But limited quantities can be had for experiment. 
And our research staff and laboratory facilities are 
available to help you work out any special problems 
or applications. Just write Department D-4, Chemical 
Division, The B. F. Goodrich Company, 324 Rose 
Building, E. 9th and Prospect, Cleveland 15, Ohio. 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BUILDING, ©. NINTH & PROSPECT, CLEVELAND 15. OHIO 


ELECTRICAL MANUFACTURING 


RIN ene a ne 


prea s eees 


ICANT eon) 


TRIG EG AE Ua 
22-inch ---1 inch deep 


(Above) The new internal-pivot bearing construc- 
tion. (Right) Top bearing (pivot and jewel) mag- 
nified 20 times. Note strong, solid construction. 
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CONSTRUCTION INSURES 
LONG-TIME SERVICE... 


N THESE new G-E instruments, the pivots are solidly mounted 
on the inside of the armature shell instead of being cemented 
to the outside of the armature winding. The result is a rigid construction that helps 
to maintain accurate alignment. 


The steel pivots, highly polished, are of the aircraft type, larger than normal. 
This means less stress on the bearing surfaces and a construction that will stand 
rough treatment and shock. 


_ The pivots rotate in low-friction, highly polished, glass vee jewels—one mounted 
rigidly in the top of the frame-and-core assembly, and the other mounted in a 
movable lower jewel sleeve located in the soft-iron core. 


_This combination—accurately formed, hard-glass jewels and large-radius steel 
pivots—provides a co-ordinated bearing that has proved, by field tests, to be 
excellent from the standpoint of long life and ability to withstand vibration. 


Thin, Strong, Accurate Instruments 


1. Thinness is obtained by solidly mounting the pivots on the inside of the 
armature shell. Most instruments are approximately one inch deep. 

2. Strength is obtained by short, solidly mounted, large-radius pivots and the 
extra-strong over-all case. 

3. Sustained Accuracy is insured by the featherweight moving element, com- 
bined with high torque and permanent alignment of all parts. 

For ratings, prices, and dimensions, ask our nearest office for Bulletin GEA-4064, 
which covers instruments for use in radio and communications equipment; or 
Bulletin GEA-4117, which describes those suitable for naval aircraft. General 
Electric Co., Schenectady, N. Y. 
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The IMC Specialist and Man- 
ning “Tuffy” join hands in 
presenting the Slot Insulation 
Paper that can “take it.” 


YOUR SLOT INSULATION PAPER HAS TO BE TOUGH TO BE GOOD 


Design and operation of a motor influence your selec- become brittle for their heat-aging qualities are excellent. 
tion of insulating paper; toughness influences the paper’s Density, uniformity, and high dielectric strength are addi- 
performance. tional noteworthy characteristics. 

Because of the strong-fibered raw stock, controlled beat- A strong slot-insulation paper makes a'strong link in a 
ing and cleaning processes, and care in storage, Manning motor’s life. The chart below will serve as your guide in 
. Slot Insulation Papers are second to none in toughness and Manning slot-paper selection... good insurance against 
- stretch. They withstand mechanical abuse, resist puncture motor failure. 


ke and protect against abrasiveness during “breathing” due to Ask the IMC representative in your territory for samples 
fie temperature changes. They have the life and springiness and prices on Manning Papers .. . now. He will be glad to 
which makes them cling to slots without slipping. give you these samples and offer suggestions for their appli- 


Under the most severe conditions they do not crack or cation to give best results. 





nate. 
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MANNING INSULATING PAPERS 
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[ GRADE DESCRIPTION 
E -_ Manning 300 is the highest quality of insulating paper. It is made in sheets only 36” by 48” but can 
ee Manning ‘300 be supplied in half or quarter size sheets, in strips. Manning 300 is made from chemically pure, all 
fe. All Reg rag stock and is characterized by its extreme toughness, superior heat-aging characteristics, high 
High Density dielectric strength, chemical purity, resistance to abrasion and puncture, high tensile strength, ability 
re ; Glaze Finish to stretch without rupture, excellent ply adhesion, and-its uniform sheet construction. 
me Manning 200 Manning 200 is the highest quality of part rag, insulating paper. It is made in the same manner as 
4 Part Rag Manning 300 and resembles it closely in most respects except that it has a 50% rag content instead 
High Density of 100% which makes it possible to sell it at a lower price. Manning 200 is made in sheets only, the 
Glaze Finish same as the Manning 300. 
Manning 100 
All Rag Due to the preference of many customers for a paper similar to Manning 300 in rolls, Manning 100 
High Density has been made available. It is made in rolls 40” wide or in narrower coils. 
} Glaze Finish 
i ; 
: Manning 50 Manning 50 is a part rag stock available in rolls 40” wide or in narrower coils. It contains approxi- 
' Part Rag mately 50% rag content and is offered to those who desire a roll stock with characteristics resembling 
High Density the Manning 200 in most respects. 
| Glaze Finish 
Manning Ton Manning Tan is the highest quality of wood pulp insulating paper. It has excellent mechanical and 
! All Wood Pulp electrical insulating properties, and it is lower in price than any of the other Manning papers men- 
Calender tioned above. It is made in rolls 40” wide or in narrower coils or it can be supplied in sheets or strips 


Finish made from rolls. 
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INSULATION MANUFACTURERS CORPORATIO 


: MILWAUKEE: 312 East Wisconsin Avenue 
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WATCH FOR THESE 


Synthetic Fibres for electrical in- 
sulation. How the comparatively 
recent contributions of chemists 
are leading to better filament, 
woven, impregnated and solid di- 
electrics for conductors and for 
parts support. 


To Minimize Contact Erosion. By 
good contact design and the proper 
specification of the best alloy for 
the job to be done, contact de- 
terioration can be lessened and the 


IN FUTURE ISSUES 


performance and service life of 
such important components be 
greatly improved. 


How Long Should a Product Last? 
Always a good question, the 
answer to it is particularly timely 
just now. Under a significant top 
executive sponsorship is coming a 
policy statement that relates to a 
major manufacturer of large and 
small appliances and of electronic 
products. 
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—ANOTHER ZINC ALLOY DIE CASTING 
CUTS COST AND IMPROVES APPEARANCE 
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The restaurant-size can opener shown* provides one of 
many case histories attesting to the economies of zinc 
alloy die castings. This device, as you see it, is composed 
essentially of cast iron parts. Now the manufacturer has 
adopted a zinc alloy die cast body with a steel arm cast 
as an insert (right). This casting costs less than 50 cents 
complete, whereas the machining of the former cast iron 
body alone cost approximately $1.00. 

Add to this saving the elimination of an assembly 
operation in fastening the arm to the body. Take into 
account, also, the improved appearance due to the 
smooth as-cast surface of the die casting. The result is 
typical of the economic and physical improvements 
achieved in many widely varied products today through 
the intelligent use of zinc alloy die castings. 











Economy is just one of many inherent advantages 
which make die castings of zinc alloy the most widely 
used under normal conditions. Every die casting com- 
pany is equipped to make zinc alloy die castings, and 
will be glad to discuss all of their advantages with you 
—or write to The New Jersey Zinc Company, 160 Front 
Street, New York 7, N. Y. 


*This can opener is now widely used by tne Armed Forces. 
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Lessons of 1944 


Whatever else may be said about 1944, it has been the war year 
which brought the most rapid and encouraging progress toward 

_\V-Day. For engineers and designers of complete products it was 
largely a year of preparation. Most of the equipment for war 
definitely had passed the development stage. Peacetime, with all 
its uncertainties, has been at least within sight. Between war and 
peace have stood the restrictions upon materials, labor and activities 
to preclude any extensive final plans for civilian products. 


As a year of preparation 1944 has served the future well. De- 
velopment engineers have studied war-learned lessons to review 
technical progress in materials, parts, processes and fabrication 
methods that they might explore the implications for tomorrow. 
There have been unusually thoughtful studies of probable markets 
‘and of customer preferences and buying power. In all likelihood 
more exploratory thinking in regard to new undertakings and new 
offerings has been done than ever before within the same interval. 


As a result of this anticipatory and action-stimulating research 
industry is reasonably close to those products and plans for days 
to come. Though postwar planning meetings may have been 
canceled at the behest of Government officials, though an almost 
impenetrable screen of strategic secrecy blocks nearly every in- 
quiry, there is a new world behind it all.{yThat new realm of peace- 
time product offerings may not equal in final character the “dream” 
creations of which so many responsible observers are in doubt but 
it will far exceed the imaginations of those whose activities have 
not kept pace with new developments in engineering thinking, in 
component materials and parts and in technical progress. 
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BY WM. K. WALTHERS 


PRESIDENT 
WM. K. WALTHERS, INC. 


HERE would seem to be a snap or toggle switch 
that would meet the needs of each and every 
product development engineer. Of course, there 

is nothing either static or ultimate about this class of 
components but the variety is great and performance 
covers a wide range. There have been developed many 
specialized parts of this kind for specific classes of 
products. There has been a constructive overlapping 
of acquired knowledge in this connection. Thus, tele- 
phone components have served in the radio field; 
progress in automobile engineering has helped those 
who built airplanes ; commercial and industrial electrical 
engineering advances have benefitted those responsible 
for household appliances and all have drawn upon the 
cumulative knowledge of the manufacturers of electrical 
wifing devices in the electric lighting field. Table 1 
offers a classification of small switches under such 
groupings as cover where, when and how factors. 

It would be difficult to overemphasize the importance 
of giving full consideration to the characteristics of 
switch construction and operation before the product 
passes the paper and planning stage. Space and loca- 
tion of functional parts of the required type and capacity 
should never be relegated to the “after-thoughts.” 


ANALYZE AVAILABILITIES 


HAT are the important operating characteristics 

for the switch that you will require? There are 

three ways in which this question can be answered. 
First: check recent new product announcements and se- 
cure various catalogs and data sheets from switch manu- 
facturers to provide ideas. In this way you may find 


MANY SMALL SWITCHES 


ARIETY of availabilities would 

alone be notable in the snap and 
toggle switch field. When precision of 
planned-for performance under foresee- 
able operating conditions is added to 
that variety, the engineer-designer has a 
true wealth of circuit interrupting com- 
ponents from which to choose. No need 
to compromise in your specifications at 
this point. Contributor Walthers makes 
no endeavor to cover the field in detail 
for that has been done quite recently* in 
these pages. He does, however, point to 
highly significant elements of perform- 

ance and availability. 





just what you are looking for, or you may find some- 
thing new that anticipates one of your requirements. 
Second: Set down in tabular form everything you know 
about the service the switch should render. This in- 
cludes capacity, size, current characteristics, circuits 
to be switched, etc. If you have such a list before you, 
you are in a better position to check the various types 
that you find available. Third: Forget entirely about 
the switch until your product is designed and then take 
anything available that will fit in from left-over corners. 
This latter step is, of course, the thing you should not 
do but, unfortunately, is just what frequently happens 
because the designer does let the switch become a vir- 
tual “after-thought.” Table I will help in classifying 





* See “Mercury Switches And Relays Offer Specialized Per- 
formance,” January 1944; “New Circuit Controls For Aircraft 
Reflect Wartime Specialization,” October 1943; “Circuit Select- 
ing Switches For Every Product Need,” April 1942 and “Small 
Travel Switches For ‘Precision Controls,” February 1941. 


Fig. 1 FIVE BASIC FORMS OF SWITCH ACTIONS 












CIRCUIT FORM NAME PURPOSE 


ea MAKE (Normally aaa 
COMBINED (A & B) 
MAKE—BREAK 
MAKE—BEFORE Transfer Operate to Hold 
BREAK Operate Mormentary 
BREAK—MAKE Break One Circuit and 
e BEFORE BREAK Hold a Second 






Single Pole Single Throw 
Single Circuit 


Momentarv Clased 





Single Pole Single Throw 
Single Circuit 


Momentary Open 
Double Throw 





Single Pole 
Two Circuits 
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TO MEET PRODUCT NEEDS 


PECIAL-for-war types of snap 

and toggle switches have been 
numerous. A—This aircraft tog- 
gle switch incorporates a circuit 
breaker as an integral part of its 
assembly and may be held closed 
in an emergency. B—Enclosed, 
sealed, diaphragm form of aircraft 
contactor; 434 oz. model rates 50 
amp. C—Miultiple circuit unit 
with flasher timing control offers 
81 functional combinations. D— 
Highly sensitive air-pressure-actu- 
ated unit is completely sealed and 
functions over a wide temperature 
range. E—Push-pull type for au- 
automatic and manual operation. 


your switch requirements. Table II approaches the 
switch problem from the performance angle and this 
too should have ample consideration before the switch 
is selected. 

Whether the energy to be controlled is ac. or de. does 
have its effect upon the switch specification decision. 
With dc. the snap switch has been used because the 
rapid separation of the contacts in this type of switch 
promptly broke the arc, keeping to a minimum the energy 
expended in the arc and thereby, the resultant destruc- 
tion of the contact surface. 

With ac. the arcs tend to be self-interrupting, to die 
out as the current periodically passes through its zero 
value. Asa result of this, switches designed principally 
for ac. circuits are likely to be of the slow operating type. 
The means of actuating the switch can still be the same, 
either reciprocating or rotary motion, only the spring 
action has been eliminated and a slower form of motion 
substituted. 

When snap switches are used on ac. their maximum 
loading is restricted to 9 amp. on 115 volt. Because 
of the high operating temperature the lubrication of 
moving parts is difficult as the oil is burned away. 
Flash-over burns and pits, as well as corrosion, soon 
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wear out the parts. Laboratory tests indicate con- 
clusively that rapid motion is not necessary as ac. cycles 
at such ratings are sufficient to insure adequate arc in- 
terruption. Consequently, the ac. arc need not be ex- 
tinguished in the dc. manner but may persist across a 
low resistance gap until the current wave passes through 
zero. Recovered dielectric strength across the switch 
contact will prevent re-establishment. In most of the 
new switches silver contacts have been substituted for 
the old brass or bronze type. 

Conversely, the slow motion switch should not be 
used on de. circuits because here the fast breaking of 
the arc is necessary to properly protect the switch. 
Since ac. is rapidly displacing dc., the tendency toward 
slow motion switch design is progressive. Already avail- 
able is a complete line of slow motion rotary switches 
for use on the heater circuit of electric stoves and ranges. 


SOME BASIC FORMS 


VERY section of the electrical industry has its own 
method of designating switch characteristics. The 

old timers still talk about “poles” and “throws” while 
some of the newcomers think in terms of “contacts” 


91 





AMILIAR flush switch forms 
have emerged from wartime 
with greatly extended use of ma- 
terials less evident previously. This 
unit (A) with plastics in the place 
of steel offers a good example. B— 
Plunger pushes to flange-level posi- 
tion in this 4 oz. noramlly open 
or normally closed aircraft 

component. 


and “positions.” In order for one to know what duties 
a switch will perform it is necessary to keep in mind 
these different meanings and to apply them accordingly. 
Standardization of nomenclature would be helpful to 
the entire industry. 

The terminology originated by the telephone field, 
and adapted by the rest of the communications industry, 
seems to be a good common denominator for all fields. 
In Fig. 1 are shown five different switching arrange- 
ments. The designating letters are easy to remember. 
(A for Make, B for Break, C for Combination, D for 
Make-before-break and E for Break-make-break.) 

Form A is equivalent to a single-pole, single-throw 
action, a one-way switch, or what is sometimes known 
as a single-circuit switch. The circuit is considered to 
be normally open and closed only while the switch is in 
the operated position. 

Form B is the same as A in its circuit operating func- 
tion but is considered as normally-closed and open while 
the switch is being operated. Momentary closed and 
open push buttons have similar operating characteristics. 

Form C is equal to a single-pole double-throw action 
and combines the form A and B into one unit. It is 
also equivalent to a two-circuit switch, or to what was 
once known as a “two-point” switch. One circuit is 
opened and another closed while operating the switch. 
The two circuits must have one leg of the circuit in 
common. Two form C’s are equal to a double-pole 
double-throw switch and three to a triple-pole, double- 
throw switch. 

Form D is another combination of A and B but ar- 
ranged so that a circuit is made before another is broken. 
This is often useful in maintaining one unit in operation 


A 


A 


while a circuit is established to a second unit. The 
principle is also known as a shunting connection, while 
the C form would be non-shunting. Another important 
way in which the D form is used is where a momentary 
contact must be made while the switch is being thrown 
and where the circuit must be open both before the 
switch is operated and after. 

Form E is a combination of C and D permitting one 
circuit to be broken, another connected and a third op- 
erated momentarily while the switch is being operated. 
It might be considered equal to a single-pole, double- 
throw switch with a push button included. However, 
all circuits must have one common leg. 

In speaking of a two-position switch we may mean 
one similar in action to either a single or double throw 
switch, all depending on whether one position is con- 
sidered as an off position or whether the switch is clos- 


MALL travel switches have been im- 
proved in various ways. A—Operating 
on the rolling spring principle, this unit is 
only 1%4 x 13%46 x 1%@% in. yet rates 15 amp. 
at 115 volt ac. B—With two sets of contacts, 
linked mechanically but isolated electrically, 
this switch permits ready dc.-ac. circuit con- 
trol in literally milli-seconds. C—Moisture- 
sealed unit for conduit mounting. 
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ing a circuit in either position. In the case of a three- 
position switch we may mean one with three operating 
positions or with one off position. In the latter case it 
is necessary to specify if the off position is in the middle 
or at either end. 

In the case of certain kinds of toggle switches (usually 
called toggle keys) we have a normal control position 
and two operating positions (one to each side of the 
normal one). These switches are available in restoring 
and locking types, depending on whether the operating 
lever springs back to the neutral position when the hand 
is removed or whether it remains in the operating posi- 
tion until again moved. These switches are also made 
to lock in one position and restore in the other. The 
restoring kind (in some makes) can be changed to the 


TABLE I 
SOME RELATED SWITCH GROUPS 


Points for Specification 





Industrial and Home Wiring| Automotive 

Electrical Appliance Telephone 

Portable Tools Radio 
Aeroplane 





Action 





Rotary 
Locking—Restoring 
Momentary Contact 
Trigger 

with or without latch 
Spring Return 
Foot Operated 


Push-Pull 
Snap-Ratchet 

Toggle 

Tumbler 

Slide 

Resetting 

(pull chain—Single Button) 


Mounting 
Panel Box or Cover ; 
Single Hole Condulet 
Screw Canopy 
Outlet Fitting Pendant and Cord 





Contacts or Circuits 
Single, Double, Multiple Pole| Two Circuit 
One, Two, Three or Multiple} Multiple Deck Selector 
Position Shorting or Non-Shorting 
Two Way—Three Way— 
Four Way 


Specialized Uses 


Electrolier Lamp Selector 


Multiple Speed Fan 
Heater Control on Ranges 





Hand Operated Tools and 
Appliances 

Automatic Circuit Selection 

Limit and Travel 
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ERCURY switches hold not- 
able features and are based 
upon considerable design diversity. 
A—Single-pole, single-throw, mer- 
cury-to-mercury contact in glass 
B — Single-pole, 
throw, four-wire, mercury-to-elec- 
trode type. C—Single-pole, single- 
throw, mercury-to-metal model in 
a metal clad form. Only % in. 
diam. and %g@ in. long. 
float-operated, pivoted, level con- 
trol with mercury contacts. 









double- 


D—A 





locking variety by removal of the restoration spring. 

Frequently the kind of switch that can be used is 
limited to the manner in which the circuits must be 
switched. In other words, just any type of switch 
may not permit all the desired switching functions so 
the switch selection will have to be restricted to the 
type which offers the greatest desirable features. 

For off-and-on circuits nearly any type will do. In 
even the simplest cases there may be a question as to 
whether a single or double-pole switch is required. 
Many electrical wiring codes demand the use of a double- 
pole switch as a protection to the operator against shocks 
from improper grounding. This might occur on any 
machine connected to the power source through a plug, 
in case the plug could be so inserted as to bring the 
single-pole switch in the grounded wire. Also, if there 
is any possibility of connecting the machine to two 
ungrounded wires of a 220 volt, 3 phase circuit. This 
rule applies regardless how small or large the unit, pro- 
vided it is considered portable and connected by a 
flexible cord with removable plug. 

Switches operated by reciprocating levers (snap, 
toggle or slide) are limited to not more than three po- 
sitions and four poles. Toggle keys, which are in this 
category, are now available with as many as 18 springs 
per position (36 for a two or three position key). These 
springs can be divided up into any number of contact 
combinations (A, B, C, D, & E) within the total avail- 
able. An extra heavy type key in this class is rated 
at 20 amp. 110 volt. Such keys are relatively large 
(134 in. high, 1% in. wide, 3% in. deep) compared to 
the many small toggle switches. 

Push or pull switches of the two button type have 
the same characteristics as toggle switches. Single push 
buttons (which both push and pull, or turn) developed 
in the radio field, can be equipped with multiple springs, 
like toggle keys and used for switching several circuits. 
These are relatively small in their surface mounting 
(Continued on p. 170) 
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HAT all members of the National Electrical 

Manufacturers Association might “recognize the 

factor of electrical interdependence between 
branches” of the industry and “henceforth be ardent 
supporters of the electrical idea,” retiring President 
Kebler placed his signature upon a “Declaration of 
Electrical Interdependence” at the annual meeting of 
Nema in New York late in October. Members pledged 
their support through signed cards. 


HOW THE PLAN WILL WORK 


ACKED by “the greatest volunteer army of un- 
official salesmen-educators in history,” as viewed 
by Nema spokesmen, America will be induced to 
“think electrically.” The salesmen-educators will be 
enlisted at member company plants through the drive 
to demonstrate: (1) that employee prosperity and plant 
prosperity are closely interlocked with the welfare of the 
entire industry; (2) that every employee can, by per- 
sonal effort, increase public interest in the benefits to be 
obtained from electricity through the use of the products 
and services of the industry. 

N. J. MacDonald, vice president of Thomas and 
Betts of Elizabeth, N. J., and chairman of the session 
at which the members endorsed the plan, emphasized 
that employee participation would be entirely voluntary. 

“There is no better way to bring the myriads of 
healthful and helpful uses of electricity to public atten- 


A—"This is a long step toward fulfilling our 
hopes for a truly electrical world” said retiring 
President Kebler of Nema in signing Nema’s 
Declaration of Electrical Interdependence. 

B—A. C. Streamer heads Nema. Long active 
in Nema affairs, Mr. Streamer has been asso- 





UST another way of dramatizing co- 
operative action perhaps, but very 
definitely setting the pace for the 1944 
Annual Meeting of Nema, a Declaration 
of Electrical Interdependence was duly 
signed and member-pledged at the same 
gathering which elevated Vice President 
A. C. Streamer of Westinghouse to the 
presidency of the Association. 








tion than through personal contacts,” he asserted. “The 
employees in our member plants together with their 
families total a substantial percentage of the nation’s 
population. If all these preach electricity and set a per- 
sonal example, the benefits to the industry would be 
tremendous.” 

The “Declaration of Electrical Interdependence” 
which the convention adopted stresses the need for active 
mutual support of each other by the several segments 
of the industry and emphasizes the electrical manufac- 
turers’ obligation “to make better products and more 
products for less money” for the public good. 

The declaration was read to several hundred members 
and a number of distinguished guests at a luncheon at 


ciated with Westinghouse since 1907—the year 
he was graduated from the University of Colo- 
rado. He progressed from technical apprentice 
to manager of the switchgear div., to general 
manager of the Pittsburgh div., and to vice 
president and also to assistant to the president. 
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Vice Presidents of 1944-45 


R. L. WHITE C. W. HIGBEE 


the Waldorf-Astoria. Included among the guests were 
A. B. Cooper, president of the Canadian Electrical 
Manufacturers Association, officers of the New York 
Electrical and Gas Association and Stanley Johnston, 
war correspondent and author, who talked on “Tech- 
nical Warfare.” 


HERE IS THE DECLARATION TEXT 


cé HEN, in the course of scientific progress, the 
great power of electricity was first directed 
to the service of rnankind, and in the brief measure of 
these sixty-five electrifying years has transformed our 
national life, a decent respect for the electrical manu- 
facturing industry’s responsibility toward the coming 
Electrical Age requires that all electrical manufacturers 
shall now publicly declare their sense of obligation and 
interdependence,” states the Nema declaration. 

“We hold these truths to be self-evident: 

“That it is the manifest destiny and privilege of our 
industry to remove from the American scene every last 
vestige of avoidable, unnecessary and wasteful hardship 
in living and working! 

“That our industry has immediately before it the 
opportunity to create patterns of electrical use for 
American. homes, industries, farms and every major 
portion of American enterprise, all of which have, until 
the present, used by a fraction of the strength of elec- 
trical service that is theirs to command ; 

“That the shadowy dreams of the founding fathers 
of our industry are just now being seen on the horizon 
of tomorrow’s Electrical Age in the full perspective of 
their promise ; 

“That we, the members of the National Electrical 
Manufacturers Association, who have learned a new 
spirit of cooperation and reached unimagined achieve- 
ments in the fire of world conflict, do fully realize the 
true measure of our industry’s responsibility to the 
future economic health, welfare and progress of our 
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beloved country now and in the days to come; 

“That, because the patterns of electrical products 
have and will increasingly become the very form, in fact 
the life-blood, of every phase of life in the Electrical 
Age just beginning ; 

“That, in consequence, our electrical manufacturing 
industry can and does say to the American people— 
“We can help industry make better products, and more 
products, for less money, thus helping to create and 
maintain the high levels of employment vital to our 
future ;’ 

“That it can and does say to the American people, 
‘the great power of Electricity will make your living and 
working conditions better, healthier and happier ;’ 

“Therefore, the men and women of the industry who 
today deal with this great force now grown from a single 
glowing filament into a billion-pronged servant of 
progress, realizing their obligations and the increasingly 
complex character of their respective undertakings, do 
hereby declare— 

“RESOLVED—that all members of the National 
Electrical Manufacturers Association recognize their 
common cause for national progress into the Electrical 
Age; that all recognize the factor of electrical interde- 
pendence between branches within our industry; that 
all will henceforth be ardent supporters of the electrical 
idea to the end that this Declaration of Electrical Inter- 
dependence shall become a living document in honor of 
our pioneers and in trust for the welfare of those who 
follow.” 


PIONEERS HONORED 


IFTY-YEAR men of the industry were honored, 
either personally or through dispatches, at the 
luncheon meeting. These included: J. B. Wants, Gen- 
eral Electric X-Ray Co.; Arnold H. Friend, M. B. 
Austin Co., and Godfrey H. Atkin, Electric Storage 
(Continued on p. 180) 
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Pr | AHAT high degree of precision in indicating posi- 
tion, obtainable with self-synchronous motors, 
has been employed to advantage in many mili- 
tary applications, such as in the rapid and accurate 
positioning of big guns. New types of control have 
been developed which later will be available to product 
development men. Machine tool control, industrial 
chemical control and automatic manufacturing process- 
ing are some of the functions which will undoubtedly 
benefit. Because of the many new improvements, all 
of the specification possibilities cannot be foreseen. 
The self-synchronous principle of maintaining two 
shafts in exact correspondence by means of an electrical 
connection only, has been familiar to industry in the 
position indication of lock gates, liquid level indication, 
remote position signalling and the like. These and 
similar jobs call for single-phase, ac. indicator type 
as distinguished from power or torque types. New 
forms of this self-synchronous principle have recently 
broadened the field of usefulness. It should be helpful, 
to review the general types and methods of operation to 
compare the similarities and differences of the methods. 
The two basic systems depend on: 
Torque production, 
Voltage indication. 
Although the majority of units are ac. devices, de. 
forms are available to produce torque. 


GENERATOR AND MOTOR NEEDED 


ORQUE production requires a transmitter, or 

generator, and a receiver, or motor, which have 
like electrical characteristics. In construction, both 
the generator and the motor resemble small synchro- 
nous motors since they have single-phase, salient pole 
rotors and three-phase stators, as shown in Fig. 
1. In addition, the motor usually has a mechananical 
inertia-damper mounted on the rotor to reduce un- 
wanted oscillations of the motor shaft. Both rotors are 
excited by single-phase alternating current, which in- 
duces voltages in the respective stator windings by 
transformer action. When the stators are intercon- 
nected, as shown in Fig. 2, circulating currents flow 
and produce electrical torques which tend to make the 
rotor of the motor assume a position in correspondence 
with that of the generator. The torque produced be- 
tween generator and motor varies approximately as the 
sine of the displacement angle between the rotors, as 
shown in Fig. 3. Thus, when the motor and generator 
rotors are in correspondence, there is no torque pro- 
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duced. When a torque is applied. mechanically to the 
generator shaft, and an angular separation between the 
two shafts results, the electrical torques produced cause 
the motor rotor to have available as a mechanical output 
a torque determined by the angle between the two rotors. 
This motor-generator system may be used to: 
Indicate position 
Transmit torque. 

When used as a position indicator, the motor car- 
ries a light indicating dial, or pointer, loading the sys- 
tem as little as possible. Thus, there is a minimum of 
torque used and there is a minimum of angular dis- 
placement between motor and generator with conse- 
quent close correspondence between them. 

When self-synchronous motors are used to transmit 
a definite amount of torque, the average angular sepa- 
ration between the two units is generally limited by 
system design to 20 degrees as is shown in Fig. 3. This 
is done to limit the temperature rise since, if a torque 
load is maintained continuously, the currents flowing in 
the generator and the motor stators produce additional 
heating in both units. Torque may be transmitted with 
synchronous rotation from zero speed up to several 
hundred rpm. in either direction for this type of system. 

Many of the newer self-synchronous motor develop- 
ments have been made, and many of the expected ad- 
vances will be made with the second basic type system 
which utilizes voltage indication. This system consists 
of a generator identical to the type used with the motor 
previously mentioned, and a control transformer which, 
although similar to the generator in winding arrange- 
ment, requires less exciting current. The control trans- 
former has a variable voltage ratio from the stator to 
rotor, depending on the angular displacement between 
the rotor of the generator and the control transformer 
The output voltage of the control transformer is used 
for controlling another electrical device such as an elec- 
tronic amplifier, and hence, control transformer. 

The rotor winding of the control transformer is not 
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OR REMOTE CONTROL 


NASSEMBLED components of 

a self-synchronous motor. Rear 
left, front end shield; rear right, rear 
end shield, showing brush rigging; front 

left, rotor; front right, stator. 


Fig. 1 


supplied with power as is the rotor of the generator. 
Instead, the generator supplies power to the stator of 
the control transformer (Fig. 4), thereby inducing in 
rotor of the latter a voltage proportional to the sine of 
the angle of displacement between generator and trans- 
former rotors (Fig. 3). The transformer rotor voltage 
may then be used for indication or, by suitable electronic 
circuits, for very accurate position control of large 
amounts of power. 

In the simplest form, the control transformer is geared 
to the load to be controlled and its rotor voltage is con- 
nected to-an electronic control system which controls a 
power motor driving the load (Fig. 5). Displacement 
ofthe generator shaft causes. voltage to be induced in 
the transformer rotor winding. This voltage is amplified 
and rectified in the electronic control, which in turn 
causes the power motor to run until the control trans- 
former and the load are so positioned that the trans- 
former and the generator are in correspondence. The 
accuracy of such a system can be much greater than for 
a generator-motor system, since it is independent of 
friction in the transformer and load. There are many 
torms of the electronic control circuit, each designed to 
fit the needs of the particular load requirements. 

Either of the above basic systems may be expanded to 
include a differential type which has three-phase wind- 
ings on both stator and rotor and is placed between the 
generator and motor, or control transformer (Fig. 6). 
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The effect of the differential is to add to or subtract 
from the rotation of its rotor that of the generator in the 
resulting indication supplied to the motor or transformer. 

To avoid overheating when the generator which sup- 
plies the excitation current is not of proper rating to 
furnish this external load to the differential type, it is 
necessary to add a condenser bank in parallel with the 
differential, thus improving its power factor and reduc- 
ing the current required from the generator. Fig. 6 
shows the connections for a system including a differ- 
ential generator. 

There are also dc. self-synchronous motor sys- 
tems as shown in Fig. 7. It will be noted that 


ONG-ESTABLISHED, both for in- 
bs dicating changes in the position of 
rotatable parts and for transmitting 
torque, self-synchronous motors are 
highly accurate and thoroughly reliable. 
In prewar days their primary use was 
for industrial applications rather than 
for integration within complete prod- 
ucts. Today, they serve in many units 
of combat equipment. ‘Tomorrow, de- 
velopment engineers may well be finding 
new within-the-product uses for them. 
Here, in quick review, are the principal 

types and their potentialities. 
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IMPLIFIED connection dia- 
gram for a_ self-synchronous 
generator-motor system. 


Fig. 3 


the transmitter is now different in design from the 
motor. The dc. motor is similar in construction to the 
ac. one, the major difference consisting of higher re- 
sistance windings on rotor and stator for the dc. ma- 
chine. The transmitter is a form of potentiometer of 
suitable design to produce the proper distribution of 
direct currents in the stator of the motor corresponding 
to the transmitter position. The motor rotor is ex- 
cited with dc.; the interaction of the rotor and stator 
currents produces a non-pulsating magnetic field in the 
motor alone, which results in the same type of sinusoidal 
torque-angle characteristic shown in Fig. 3. No re- 
action torque is produced on the transmitter, the only 
transmitter torque required being that necessary to 
overcome the friction of the brushes and the bearings. 
Relatively large motor torques can be readily produced 
and controlled by this system. 

Present commercial uses of self-synchttnous motors 
are primarily for position indication, using the genera- 
tor-motor type of system. For example, a float on the 
water surface at the head gates of a dam is used to rotate 
a generator by means of a rack or a chain and wheel, 
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Fig 4. I poe the generator-control trans- 
former system may be developed 
some of the more interesting of future 
uses, particularly where electronic fac- 
tors are introduced. 
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OW torque, or voltage, curve relates to 
displacement angle in self-synchronous 
motor systems. 


and a motor at the central control station is positioned 
to indicate the water level. By this means, the amount 
of hydraulic head is known at all times. 

Again, there may be provided a signalling system 
from a steel-mill furnace to the blower room. A num- 
ber of commands are marked on dials in both locations. 
The furnace supervisor has merely to move the gen- 
erator rotor to transmit electrically the desired command 
to the operator in the blower room. 

Among recent developments, the reading of a weigh- 
ing scale is indicated accurately at some distance from 
the actual weighing operation. The difference between 
two simultaneous weight measurements can also be 
indicated. Generators connected to the weighing mech- 
anism transmit the information, while motors and dif- 
ferential motors indicate the weights and difference 
in weights, respectively, at a convenient point. It was 
essential that both generators and motors be designed 
for minimum friction as it directly affected the overall 
accuracy and efficiency. 

When ac. is not available (as on some small ships), 
the dc. system is often used. Remote positioning of one 
or several diesel engine throttles is readily accomplished 
by the dc. type, using the rheostatic type transmitter 
described. This combination is very flexible and readily 
lends itself to the peculiar requirements of the diesel 
electric control where a single handwheel is used to 
provide reversing as well as speed control. Synchroniz- 
ing of several engines is also facilitated by the dc. system. 


AT WORK IN THE WAR 


ILITARY requirements for quick and accurate 

control of large quantities of power have greatly 
expanded the number of self-synchronous motor sys- 
tems in use. As torque devices, they provide pilot 
action for powerful motors so as to obtain continuous 
control. Heavy loads are thereby moved smoothly in 
response to the operator’s indication. A similar type 
of pilot action is provided by the electrical signal of a 
generator-control transformer type system, in which 
case electrical amplifiers provide increased power to 
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control torque at higher power levels. Such systems 
continue to perform the important function of instantly 
transmitting position information from one generator 
to many motors at distant points. 

The needs for power control are many and the tech- 
niques developed in using self-synchronous motors and 
electronic control are producing a degree of accuracy 
heretofore unobtainable. 

Present experience indicates that numerous indus- 
trial applications will benefit from the recent improve- 
ments. The electrical control of machine tools, the con- 
trol of industrial chemical processes, and the coordina- 
tion of integrated manufacturing processes are but a 
few of the fields which should be given intensive study. 

Precision control of machine tools by electrical means 
has been tried with very satisfactory results. For quan- 


tity production of precision parts, the generator-trans- 
former system may be used advantageously to control 
complex machining operations with great accuracy. 
Thus the fine precision work usually obtained only from 
craftsmen of long experience could be produced by rela- 
tively unskilled labor. 

The system used to control complex manufacturing 
processes will vary with the particular application. In- 
dicator systems with generators and motors can make 
possible direct signalling from a central dispatch station 
to scattered positions on the production line or supply 
stations. In this way, rapid indication can be made 
silently and continuously. On the other hand, power 
motors may be controlled smoothly and rapidly by the 
use of the generator-transformer type of system. 
Parallel operation of several motors may be accom- 


TABLE I—CHARACTERISTICS OF SELF-SYNCHRONOUS MOTOR SYSTEMS 
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(1) G=Generator 
M=Motor 
CT=Control Transformer 
DG=Differential Generator 
DM=Differential Motor 
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A. Alternating Current Types 





Torque Gradient at various Gradient 
frequencies (in Oz. per deg) (Volt/deg) Wet. 
5 Cyc. 50 60 400 (60 or 400) 


_ 0.13 0.16 
— 0.13 0.16 
—_ 0.1 0.12 
_ 0.1 0.12 


SSeS 


(2) The introduction of a differential generator decreases the available torque of a system. The overall 
error is increased approximately 50 per cent. 


B. Direct Current Types 


Voltage 





Voltage 











5.5 


mn 


lglgeiiiti 
| 














17 0.37 0.4 _ 
17 0.37 0.4 _— 
13 0.27 0.3 — 
13 0.27 0.3 _— 

1.2 

1.0 

1.7 

1.7 

1.4 

1.4 

3.4 

3.0 











Torque 
Gradient 
in Oz./Degree 












| 























plished by using one unit with a generator on it as a 
master, while the output of control transformers geared 
to the other motors will automatically control speeds. 

Listed in Table I are some of the available types and 
sizes of self-synchronous motor units, including the usual 
voltage and frequency ratings. Various other special 
electrical and mechanical features may also be obtained 
upon request. 

The static error, or accuracy, of such a component de- 
pends upon the system in which it is used. The listed 
static errors for motors are the maximum angular differ- 
ences between the motor and the driving generator 
shafts for identical model machines when the motor 
carries only a light indicating dial. Control transformer 
errors are caused only by electrical inaccuracies of the 
generator and of the control transformer. 

The torque gradient, obtainable from a system de- 
signed for any of the frequencies listed, is shown in the 
table. The torque gradient is the greatest torque avail- 
able per degree of displacement angle between generator 
and motor, as shown near the zero angle in Fig. 3. Since 
torque characteristics are given for identical model 
machines, the torque gradient applies to both the motor 
and the generator. Greater torques and torque gradients 
are obtainable from a given motor when operated from 
a larger size generator. 

The voltage gradient refers only to control trans- 
formers which may be operated from any sized gen- 
erator, since so little current is required to excite 
them. The voltage gradient listed is for operation about 
the position of zero angular separation between the 
generator and the transformer in Fig. 3. 

Self-synchronous motors are precision instruments 
and should be handled as such, although every effort is 
made to make them rugged, and hence long-lived, under 
all conditions of operation. All possible precautions 
against damage caused by extremes of temperature, 
moisture, vibration, and other service hazards have been 
taken. The following paragraphs outline considera- 
tions which must be taken into account. 

A generator-motor system depends for its accuracy 
on the torque gradient of the pair as compared to the 
friction of bearings and collector rings. For example, 
the static error of different models may range from less 


NTERCONNECTION of a self- 
synchronous generator and control 
transformer with a motor control. 


Fig. 5 
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Fig. 7 


than 1.5 degree to less than 0.6 degree. Equivalent 
generator-control-transformer systems have approxi- 
mately one-half to one-third the error of generator- 
motor systems, since with friction overcome by the ex- 
ternal driving force at both the generator and the con- 
trol-transformer, only electrical errors remain. The in- 
sertion of a differential type adds approximately 50 
per cent to the error of the simpler systems. 

Units used for indication should not be hampered by 
excessive friction or inertia loads, otherwise their per- 
formance will be impaired. The motors are designed 
to bring a lightweight pointer to rest at the proper posi- 
tion without oscillation, and either friction or inertia 
causes additional errors. , 

One of the great advantages of a self-synchronous 
motor system is the flexibility of location of the trans- 
mitter (generator) with respect to the receiver (motor 
or control transformer). However, with relatively 
long lines between the two points, the amount of torque 
that can be transmitted between a generator and a motor 
decreases, as shown in Fig. 8. Therefore, the accuracy 
of a generator-motor system decreases as the transmis- 
sion distance is increased; whereas, for a generator- 
transformer system, there is little if any change in the 
accuracy. It is important, however, to keep all circuits 


(Continued on page 182) 
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MAGNESIUM FACTS TO 
AID PRODUCT DESIGNERS 
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DEVELOPMENT ENGINEER 
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OW to make use of magnesium, as the lightest 
and newest of the structural metals, is a ques- 
tion loaded with opportunities for product de- 

velopment men. How to put magnesium to work in 
the tremendous quantities which result from the con- 
struction of wartime production facilities is something 
upon which producers of the metal are eager to co- 
operate. Magnesium holds notable advantage and im- 
plications for influencing the character of product de- 
signs to come. It has already taken its place beside 
iron, steel, copper, aluminum, plastics and the other 
materials of industry. Tomorrow’s designs should in- 
corporate those materials or combination of materials 
best suited for the specific product. It becomes the 
responsibility of the designer to achieve by proper 
choice of material the maximum efficiency in the earli- 
est possible stage of progress. 

There are three broad fields of usefulness for mag- 
nesium alloys which should prove to be fertile channels 
for the designer’s research. These include portable 
and manually handled tools and equipment, reciprocat- 
ing and moving parts of machinery where light weight 
is essential, and transportation. 

One of the largest users of magnesium has been and 
probably will continue to be for some time the aviation 
industry. Practically all aircraft engines contain mag- 
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nesium in the form of manifolds, crankcases, rocker box 
covers, supercharger housings, valve covers, oil pumps, 
carburetors, magnetos and numerous other parts. Many 
magnesium castings are used in aircraft accessories 
such as automatic pilots, engine starters and miscel- 
laneous appliances. The light weight of magnesium also 
pays dividends in many airplane parts such as landing 
and tail wheels, pedals, levers, instrument panels, door 
hinges, oil tanks, quadrants, landing gear, pulleys, 
seats, tables, wing fillers, partitions, floor beams, doors 
and ventilating ducts. At these and many other speci- 
fication points has magnesium served well, but they 
only serve as an indication of the broad scope of the 
design possibilities of the metal in aircraft. 

Products which must be lifted or moved about offer 
designers a possible application for magnesium as a 
means of reducing workers’ fatigue, increasing eff- 
ciency, and aiding portability. For example, in foundry 
equipment the use of magnesium reduced the weight of 
a core box from 15 to 10 lb. so that one man was able 
to increase his output of cores from 100 to 120 in a 
single working day. Other examples of the type of 
equipment which utilizes the advantages of light-weight 
magnesium include typewriters, pneumatic tools, sew- 
ing machines, furniture, binocular bodies, goggle frames, 
luggage, kettle drum and snare drum frames, dock 
boards, X-ray equipment, vacuum sweepers, welding 
equipment, and unloading conveyors. 


UNNECESSARY WEIGHT OUT 


ECIPROCATING and moving parts of many 
types of machinery are also places where the de- 
signer in magnesium can use his ingenuity. The light- 


AGNESIUM is very light, in fact, 
copper weighs 5 times as much, 
steel 4.5 times and aluminum 1.5 times. 
It is strong and easily machined, welded 
and fabricated by methods especially 


suited to it. In cost per Ib. it is 1.3 
times as valuable as aluminum, 1.7 times 
copper, 8.5 times as related alloy steel. 
Just a question of getting acquainted 
perhaps before this war-baby tackles its 
peacetime job. America has, as a result 
of the war, a producing capacity for 
magnesium of about 600,000,000 Ib. a year. 
























ness of the metal helps overcome starting inertia, de- 
crease power consumption, reduce wear, and permits 
greater speeds. Bread slicing machines serve as an in- 
teresting example of magnesium’s use in this type of 
equipment. By using magnesium for the knife frames 
and other miscellaneous parts, the weight of one par- 
ticular unit was reduced from 44 to 13 lIb., with a 
corresponding reduction in bearing loads and vibration. 
Equipment for making shoes, gloves, paper cups, ciga- 
rettes, cans, and textiles, as well as for folding paper, 
binding books, printing, and many types of office ma- 
chines are other examples where magnesium has been 
used with success. 

The use of magnesium in buses, trucks and trailers 
reduces dead weight, just as it does in aircraft. Exam- 
ples of successful applications for magnesium in this 
field include the frames of mechanically operated doors, 
opening mechanisms, seat parts, ceiling braces, window 
guard rails, tire carriers, and frame castings, as well as 
such engine parts as transmission cases and covers, 
crankcases, and oil pans. Designers could well afford 


WIDELY used in combat equipment dur- 

ing the war, magnesium parts will find 
major places in peacetime products to come. 
A—These aircraft landing and tail wheels 





to consider magnesium for many other applications in 
this field and in other fields of transportation since its 
lightness reduces power consumption, increases pay 
load capacity, and produces real operating economies 

In addition to the fields in which light weight is the 
fundamental reason for specifying magnesium, there are 
numerous applications where its excellent machinabil- 
ity enables it to be used at a substantial saving over 
other metals although their initial cost may be lower. 
Furthermore, the metal has certain other properties 
which make it useful in special applications. It is highly 
resistant to attack by certain chemicals, such as strong 
hydrofluoric and chromic acids and solutions of alka- 
lies, borates, fluorides and chromates. It also has a 
relatively low electrical conductivity compared with 
aluminum, possesses good etching qualities which make 
it useful in photoengraving work, and is non-toxic and 
non-sparking. 

In general, there are four factors—performance, 
procurement, appearance, and cost—which influ- 
ence the design or redesign of a part or product. 


provide light weight and resiliency. B—Many 
pilot seats are made of magnesium ; this weighs 
less than 4 lb. C—Binocular frames. D— 
Oil tank in a Republic P-47 Thunderbolt. 
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ee examples of speci- 
fication points for magnesium are likely 
to be repeated and surpassed tomorrow. A— 
Some sizes and shapes of parts for prewar 


These factors must be carefully analyzed by the de- 
signer in order that he may select the best material for 
the job. 

The first factor is the performance of the part in 
service. The designer must know exactly how the part 
is to be used before he can intelligently select the proper 
material. It may be that the part is subject to cyclic 
loading or vibration, or perhaps to static stresses of 
either tension or compression. Stiffness may be re- 
quired or high resiliency may be needed to absorb im- 
pact stresses. The part may also encounter conditions 
of high or low temperature, abrasion, or severe cor- 
rosion. All parts or products are necessarily designed 
to perform one or more particular functions. If these 
functions are understood, then the most suitable mate- 
rial and the most efficient design may be utilized to 


planes. B—Light weight impeller for a vacuum 
cleaner. C—Oscillating rollers for a mimeo- 
graph machine die cast of magnesium alloy. 
D—Some portable electric tool components. 


provide dependable performance under existing operat- 
ing conditions. 

The designer should next consider the problem of 
procurement. By procurement is meant the availability 
of material forms. The designer must know what cast- 
ings, forgings, extruded and rolled shapes, tubing, 
sheet, rod, wire, rivets and the like are available in the 
size or type which the designer may need for the par- 
ticular part. This fact may lead to the substitution or 
selection of a different material than was originally 
contemplated. 

The third factor influencing the design or redesign 
of a part is appearance. This factor is important enough 
to merit special consideration even though it is. closely 
allied to performance. If the part in question is to be 
used in a factory, for example, the problem of appear- 


HOW PROPERTIES OF MAGNESIUM ALLOY PARTS RANGE 





Forgings Castings Sheet Extruded Rod and Bar — 

Tensile Strength | 38-45,000 | 14-39,000 | 27-50,000 | Tension 40-51,000 | 35-48,000 
(Compression) 53-73,000 

Yield Strength 22-30,000 | 4.5-22,000 14-35,000 | Tension 30-38,000 | 25-37,000 
(Compression) 11-27,000 

Elongation* 8-16 5-10 6-18 7-19 6-17 

Brinell Hardness** 52-62 33-85 40-74 40-70 

Shear (single) 16-—22,000 11-22,000 | 17,250-23,000 16-22,700 

Endurance Limit*** 10.5-17,000 6-12,500 9-12,000 (Minimum) 11-18,000 

Charpy impact value**** Salle, | 1.8-2.2 .04-2.5 1.6-3.2 

_ Specific Gravity 1.80—-1.87 1.76-1.84 1.74-1.80 1.76-1.82 1.76-1.82 


*Percentin2in. ** 500 kg. load—10 mm. ball. 
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*** (500,000 reversals). 


**** Keyhole width. 









ROCESSING of magnesium 
calls for some special handling 


but it is an easy metal to fabricate. 


A 


casting and adding an inhibitor to 





Pouring a double sprue sand 






















































ance may be secondary. On the other hand, if the part 
is to be used in the home or office, appearance may then 
become a prime consideration. Furthermore, appear- 
ance usually plays a major role in determining the 
method of fabrication and assembly. 

The fourth, and perhaps the foremost factor influenc- 
ing design or redesign, is cost. The ultimate material 
should give the best performance with the lowest total 
cost. Basic unit, fabrication, finishing, installation, 
maintenance and replacement costs must be considered 
and weighed by the designer in the selection of mate- 
rial. Single design requirements such as extreme safety, 
lightness, chemical resistance and the like may, of 
course, de-emphasize cost considerations but not for 
long. Sooner or later cost becomes a vital factor in all 
products. Also of prime consideration to the designer 
is an appreciation of the relative cost of the available 
forms of any one material, particularly as adjusted to 
the quantities involved. 

With the factors of performance, procurement, ap- 
pearance, and cost clearly in mind, the designer is 
ready to select the material which will best fulfill all of 
the required conditions. In considering magnesium, 
the designer must understand the basic characteristics of 
the metal and its alloys. Although magnesium may in 
many respects be classed with aluminum, the similarity 
of some characteristics must not lead the designer to 
overlook the essential points of difference. The two 
metals, in their various alloys, offer wholly different 
product advantages and because of process variants 
must be handled in separate ways. 


DESIGN FACTS THAT COUNT 


UTSTANDING and most publicized characteris- 

tic of magnesium and its alloys is light weight, 
the average per cu. in. (varying slightly for the differ- 
ent alloys) being 0.065 lb. The weight of a cu. in. of 
aluminum is one and one-half times that value and steel 
weighs four and one-half times as much per cu. in. 
This relative lightness of the magnesium alloys coupled 
with their strength has made possible the development 
of many new designs and the improvement of many old 

(Continued on p. 212) 


prevent “burning.” B—Dichrom- E—In machining magnesium very 
ate dip both etches and passivates high speeds and feeds are possible 
magnesium surfaces as a paint base. and a smooth finish is obtained 
C—Cold-rolling alloy sheet. D— 
spot welding an aircraft oil tank. 


without difficulty. 
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HIGH SPEED ELECTRONIC 


“BY ELECTRICAL 


OSCILLOGRAPH 


Because a moving film can 
not be traversed fast enough 
in the recording of high speed transients, 
a stationary medium is used in this syn- 
chronized oscillograph. This is currently serv- 
ing to improve the ignition systems of high 
power airplane engines. Once exclusively a 
laboratory device, this Westinghouse Elec- 




















tric & Manufacturing Co 
cathode-ray oscillograph is 
now built on an assembly-line basis. Time 
sweeps of 1/2 to 20,000 microsec. are recorded. 
The cathode-ray tube and all necessary 
components are entirely enclosed in a metal 
cubicle consisting of units mounted on 
panels and easily removable for changes 
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1850 DEG. F FURNACE 


Definitely designed to the rigorous require 
ments of industrial heat treating, this electric 
furnace of the Thermo Electric Manufactur- 
ing Co. has coiled heating elements of nickel 
chromium alloy completely surrounding the 
four sides of the muffle core. The door, in- 
stead of being hinged or suspended by a cable, 
is supported by two sets of parallel levers, 
Close heat selection is provided by an input 
controller operating on either 115 or 230 volt 
rated 2000 watt 








AUTOMATIC GRINDER 


This Hanchett Manufacturing Co. rotary sur- 
face grinder provides an automatic down-feed 
of the grinding heads with adjustments from 
0.0002 to 0.001 in. by means of a small travel 
switch, solenoid and 14 hp. geared head motor 
for each head. Limit switch automatically 
stops feed, and warning light notifies operator 
when grinding wheel is worn out. Rapid up 
and down travel of grinding head is by a 2 hp. 
900 rpm. high torque reversing motor. Table 
rotation is through a 2 hp. 1200 rpm. motor 
Both grinding heads are driven by 25 hp. 900 
rpm. motors 











HIGH SPEED 
BEARING CLEANER 


Combining a rotary principle and a 
pressure cleaning mechanism, this L & R 
Manufacturing Co. precision ball bear 
ing cleaning machine will handle from 
50 to 100 bearings up to 2 in. outside 
diameter in one loading. The cleaning 
solution is continuously filtered under 
6 to 10 lb. pressure. Filtered compressed 
air removes surplus solvent. Operation 
is in several steps while on the pressure 
cleaning spindle, each bearing unit is 
rotated alternately clockwise and coun- 
ter-clockwise to obtain maximum surface 
coverage by the solvent. All controls 
are mounted on a single panel at the 
front of the machine. Operation is at 
110 volt ac 


COOLER HOME FREEZERS 


Tomorrow's quick freezing equipment for the 
home should chill rapidly down to minus 50 
deg. F according to General Electric engineers 
This falls between the temperatures of most 
home-freeze units and that of commercial 


equipment. 
likewise anticipated for postwar years 


Relatively large size freezers are 






















































































RECHARGEABLE BATTERY 
SEARCHLIGHT 


Powered by heavy-duty shockproof 6 volt 
storage battery which is rechargeable from any 
ac. charger, dc. line or light plant without re 
moving the battery from the container. This 


With six selenium rectifier 
sections which may be inter- 
connected by external links 
to provide four ranges of dc. 
power, this multi power unit 
of the Green Electric Labora 
tories offers a range of con 
trol in 49 steps from 0 to a 
maximum of 48 volt. Cur- 


MULTI POWER UNIT 





rent availabilities range from 
18 to 100 amp. Design fea- 
tures include a three phase 
magnetic contractor, push 
button control, pilot lamp, 
monitor lamp, overload 
warning buzzer and auto 
matic current interrupter 
to protect against overloads 


portable searchlight manufactured by the U-C 

Lite Mfg. Co., projects a 2500 ft. beam or a 

spreadlike path as desired. Design emphasizes 

rotatable lamp head, well balanced weight and 

hold-down feature to enable anchoring to any 
convenient flat surface. 





SPACE COOLER 


Highly efficient, compact, readily 
installed, this ceiling-type horizon- 
tal cooler of Drayer-Hanson, Inc., 
provides motor driven fan circula- 
tion, efficient transfer of heat from 
air to cooling coils and a long life 
housing. Motors are slow-speed, 
totally enclosed, ball bearing types. 
Fan blades are of the overlapping 
plastic form eliminating the noise 
relating to metallic vibrations 

















WHAT SORT 
OF A 
TOMORROW? 


EVERAL years ago, there was published a very 
S entertaining book entitled “Miracles For Sale.” It 

was a well-told tale, intended only to amuse the 
reader—and the hero was a magician. Recent adver- 
tising and promotion on behalf of certain materials and 
components has tended to give the general public the im- 
pression that industry also has miracles for sale; with 
industrialists as magicians. As industrial design must, 
by its very nature, be alert to coming rather than exist- 
ing trends, it is important for us to examine closely 
what miracles, if any, are really in store for the con- 
suming public: In this specific instance we are con- 
cerned with the kind of electrically energized appliances 
most likely to be found in the homes of tomorrow. 
“Streamlined” marvels have been constructed in the 
imaginations of zealous publicity men to promote this 
and that new material. So far they exist only in pic- 


tures. Will they remain dreams or can they be trans- 


lated into reality? 

To answer the question, we must look far beyond 
the campaigns of materials manufacturers and into the 
real controlling influences: what can makers of things 
for people really produce and, still more important, 
what will the public pay for? 

Manufacturers of electrical appliances have a larger 
stake than do most product builders in what the future 
brings forth. The extension of power projects, making 
cheap electricity available to home and farm consumers 
who formerly could not be served, presents enormously 
expanded potential markets. Other consumer goods 
producers will have an immense replacement market, 
but electrical equipment can now be sold in a field which 
did not even exist a few years ago. Since any kind 
of electrically operated equipment will be entirely new 
to a considerable section of this public there will prob- 
ably be an acceptance there, for a time, of goods which 
are old stuff to the more fortunate urban and town 
dwellers. In this market, it might be temptingly easy 
and temporarily profitable to coast on old and tried 
designs. Gradually, however, the standards and desires 
of this group will draw abreast of those of the people 
who have been accustomed to such equipment for many 
years. When this time comes it will be necessary to 
offer this market the best that manufacturing progress* 
can provide. 

Among old users of appliances the attrition of several 
years without the possibility of replacements for worn- 
out articles has created a “vacuum” which again it may 
he possible to fill, for a time, with equipment of prewar 
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BY THOMAS G. NEVELL 


JOHNSON, CUSHING, & NEVELL 
INDUSTRIAL DESIGNERS 


design. One manufacturer, who, before the war, made 
no consumer goods, is reported to be planning to in- 
vade the home appliance field with a line of items 
dressed up to catch the eye but with no basic engineer- 
ing advances. It is my belief that he will have a rude 
awakening as soon as emergency needs are met and he 
finds himself with a large inventory of obsolete goods. 
Since the gradual loosening of restrictions is making 
possible even now the development of the designs, tools, 
and dies necessary for really new equipment after the 
end of the European war, it is possible that even the 
replacement market will be closed to the unpro- 
gressive. 

Granted that unprogressive manufacturing is likely 
to be unprofitable as well, it is equally imperative that 
departures in design be made only after detailed con- 
sideration of all the factors which can affect the success 
of the new article. 


SOME PRACTICAL CONSIDERATIONS 


ESIGNERS are very conscious of the dream 
goods being promoted by advertising campaigns, 
plugging various materials, and illustrated by handsome 
sketches. These, unfortunately, give the impression that 
all the designing, engineering, and development work 
has been done, and that the articles are ready for the 
market and only await the green light from the WPB to 
get them into the eager hands of consumers. Some of 
the proposed articles are so remote from reality as to 
giye themselves away at once. Others seem more prac- 
tical, yet they cause me to question: if they are so won- 
derful, so practical, and have such potential sales appeal, 
why let competitors know? It is true that many 
thousands of American manufacturers have exchanged 
information and pooled patents and designs to help win 
the war, but it does not seem logical that they would 
expose their new designs for their competitors to copy. 
One of the industrial designer’s chief functions is the 
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HILE there may be as many view- 
points, in regard to product plan- 
ning for postwar, as there are engineers 
or designers, one definite feeling on the 
part of responsible individuals is highly 
evident. That is the improbability either 
of dream products or prewar offerings 
being acceptable to the public or of their 
being available to Mr. and Mrs. America 
in days ahead. Reasons may vary* but 
conclusions are the same. As elsewhere, 
extremes are untenable. So here is the 
way that Mr. Nevell views the shape and 
character of things to come. 


liaison between the consumer, who is concerned with 
product use and appearance in the domestic scene, and 
the staff engineer of the maker, who is primarily con- 
cerned with its manufacture. The consumer cares little 
how you make the product; he, or, more accurately, she 
wants to know: “what will it do for me?” and “will 
it be an eyesore or a prize exhibit in my home?’ Were 
these the only considerations pretty nearly any reason- 
able desire of the consumer could be met. The manu- 
facturer, however, must also consider whether a pro- 
posed article can be made economically and sold profit- 
ably. With these factors in mind, let us examine a few 
items and see how they measure up. 

These items divide themselves naturally into two 
groups. These are: First, standard products improved 
and dressed up. Second, completely new products, and 
older products which, were formerly too expensive or 
too experimental for general use. 

The first group includes the well-known and long 
accepted appliances such as the electric iron, toaster, 
mixer, vacuum cleaner, etc. While basic improvements 
in these are still possible, it is likely that progress will 
consist chiefly in refinements which make their use 
easier and more pleasant, and in more careful attention 
to appearance. The wise manufacturer will devote 
much care to these matters, but the postwar dream 
toaster will still make toast, the cleaner will still clean, 
and the mixer mix. As far as such products are con- 
cerned our tomorrow home will differ little from that 
of yesterday. 


POISED FOR CHANGE 


NDEED it is the second group of products which 


will make a real change in the future mode of living. 


Just as, a.generation ago, the vacuum cleaner, toaster, 
radio, etc. created a radical change in living and house- 
keeping habits, these newer articles may be expected to 
produce equally sharp changes in the future. In this 





* See also “Let’s Be Realistic About New Products” Novem- 
ber 1944, “Know Customer Wants And Design To Them” 
September 1944, “Some Things That Are Just Ahead In Heavy 
Duty Product Design” June 1944, “What Electrically, May Fea- 
ture Postwar, Prefabricated Homes?” March 1944. 
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class we have two further sub-sections: (1) completely 
new products, and (2) older products which were 
formerly out of the financial reach of the general pub 
lic. Of the two, the effect of the latter is likely to b 
more immediately felt. 

Air conditioning equipment is a case in point. Manu- 
facturers were wrestling with this problem for years 
before the war. From a financial standpoint, profits 
in this line caused no dancing in the streets. Although 
it has become standard in stores, theaters and restau- 
rants, a number of factors have combined to limit its 
use in the home. Nevertheless, a public which is given 
September weather when it goes to the movies in July 
is going to exert an increasing demand for home equip- 
ment which will perform the same function. Year 
around air conditioning is at present available only to 
wealthy users at excessive cost. Manufacturers have 
lost money catering to this luxury market, yet 
eventually they must meet a mass demand.* It is ob- 
vious that development in this field is going to take a 
period of years before such installations become as cus- 
tomary as furnaces are now, but the change will take 
place, and will bring many subsidiary effects in its 
train, some improvements to stay and some not to stay. 

For example, to have real air conditioning, it is neces- 
sary to supply air from a single source. Windows 
will thus lose their function as ventilators, and will be 
needed only to admit light and to afford a view. This 
in its turn will obviate the need for elaborate hardware— 
pulleys, cranks, handles, screens, weatherstripping, and 
so on. Combined with the fact that some of the newer 
fabrics tend to shed less of their fiber in the form of 
dust, the drawing of fresh air from a filtered source 
will diminish sharply the need for intensive house 
cleaning. The vacuum cleaner will still be wanted to 
remove dirt brought in on shoes and clothes from out- 
doors, but its duties will be a great deal lighter. At 
present in New York, a window left open for a day will 
admit enough soot to fill a spoon. Perhaps fifteen 
years hence we shall see an end to this nuisance. 

Quick freezing of foods is another example. In con- 
trast to air conditioning, and the slow, painful de- 
velopments in re-equipping houses which it entails, 
quick freezing would be a matter of the immediate 
present if it were not for the present restrictions 
on production. At first confined to large food packers, 
this technique has gradually filtered down by stages to 
the consuming public. The second stage was the locker 
plant, now widely found in rural centers. Before the 
war 40,000 home size units were already in use, and 
since that time an estimated 160,000 ice cream storage 
cabinets have been converted to this purpose. Quick 
freezing compartments in standard refrigerators make 
this advance available even to the small urban user. 
Since frozen foods require somewhat different, and 
generally much simpler methods in the preparation of 
food for the table it will certainly affect the routine 
of the home. The chief change however, will come, not 
in food preparation, but in buying habits. By making 
it possible for the housewife to carry a larger inventory 


(Continued on page 182) 





* See “When Shall We Have Real Air Conditioning?” N« 
vember 1944. 
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FLECTRICAL CONTACTS 
BASED ON MANY ALLOYS 


BY J. KURTZ 
DIRECTOR OF RESEARCH 
CALLITE TUNGSTEN CORP. 


brought on by the rapid expansion of facilities 
for war production during the past few years has 
called for the specification of a number of automatic 
controls. The latter have made available many precious 
man-hours urgently needed, to produce the planes, 
tanks, ships and other equipment so necessary to victory. 
The resultant expanded use of electrical contacts did 
not just happen. It evolved from the painstaking prac- 
tical solution, during the past quarter of a century or 
so, of any electrical circuit. Because of the several 
variables involved no simple solution was found, but 
many factors relating to circuit characteristics and phys- 
ical properties of materials were studied and evaluated 
under operating conditions so that today we have a 
clearer understanding of what is required for satisfac- 
tory performance in contact efficiency. 
It may be well to discuss some of these desirable 


ae dontate an increase in the use of electricity 


RECISION of performance and en- 

durance under all foreseeable adver- 
sities to which the complete electrically 
energized product may be subjected has 
been dominant in the engineering design 
of things for war. Here, in the case of 
electrical contacts, hard-earned experi- 
ence will undoubtedly be put to work in 
postwar developments. An authorita- 
tive review of basic contact functions, 
variables and metals and their alloys. 


properties and point out how they affect either life or 
performance. 1. A High Melting Point Material is 
desirable. Very frequently where circuits are broken, 
particularly when the circuits are inductive or capacitive, 
considerable amounts of energy are stored up and this 
energy must be dissipated at the contacts either in 
small sparks or in considerable arcing, depending natu- 


TABLE I1— PHYSICAL PROPERTIES OF PURE CONTACT METALS 


Melting 
Point 


Boiling Specific 
Point Heat 


Specific 
Metal Gravity 


calories 
deg. C gram 


Tungsten 0.034 * 


0.065 


Molybdenum 


| 0.031 
Silver 0.0558 


Iridium >4800 0.0323 
| 0.0538 


| 


Palladium 


| >3000 





4300 0.0324 


Platinum 





| 0.0611 


| 
| 


Ruthenium 


2450 | >2700. 


Cobalt 1480 | 3100 0.1001 








Copper 1083 | 2300 0.0921 


at — — 
2900 | 0.105 | 








Nickel g.9 | 1452 | 


| Hardness 


Thermal 


Conduc- 


Coefficient 
of Linear 


Ultimate 
Tensile 


(Brinnell 
Hardness 


Specific | Coefficient 
Resistance |of Electrical 


tivity 


watts — 
cm. deg. C Jat 20 deg. C 
at 20 deg. C| atO deg. C 


0.692 


Expansion 


Strength Number) 


microhm 
—cm. per deg. C 
at 20 deg. Clat 20 deg. C 


0.0045 


Resistivity 


| per deg. C 
Ib./in.? 
X 10-8 
300-550,000]} 285] 548 
140-180,000°2) 
4.0 200-350,000( 
110-150,000°) 


| 4.0 10-8 





1470) @) 0.0033 





192) (6) 


0.004 
36) (6) 0.0038 
1720! 6.0 | 0.0041 
~ 0.0038 


490276) “Ub 
0.003 





40 (2) (6) 


2200 (6) 
‘| 42.3 | 96000 | 125m@)_ 
| asec! 
| 150,000 [110-3000] ¢ 

















|. 258 


Notes: “) hard drawn; ©) annealed; “) pure, drawn; “) cold rolled; “) 10 mm. ball, 3000 kg. load; ® 10 mm. ball, 500 kg. load; ™ 0-100° C. 
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Coeffi- | Hardness Coeff. 
| Per |Specific) Melt- | Thermal | cient of | Ultimate | Brinnell | Specific |Electrical 
Alloy |Cent| Grav- | ing | Conduc-| Linear | Tensile | Hardness | Resist- | Resis- 
| ity Point tivity Expan. Strength | Number ance tivity 
Watts 10 mm. |microhm-| Per deg. 
| deg.C |cm. deg.C) per Ib./in.? ball 500 | cm. at Cat 
jat20deg.C} deg. C | kg. load |20 deg. C} 20 deg. C 
Ag-Pd| 0|10.5 | 960| 4.19 | 20,000 45 1.62 | 0038 
% | 10| 10.64} 1080| 1.44 6.0 | 0010 
Pd 20 | 10.79 | 1200} 0.85 | 30,000 | 65 10.0 | 0005 
30 | 10.95 | 1250] 0.58 | 15.0 | 0004 
40 | 1300 | 0.46 42,000 85 22.0 | 0004 
50 1350 | 0.32 32.0 | 0003 
60 | 11.44 | 1400 | 0.27 | 45,000 100 41.0 | 0003 
70 | | 1440 | 0.32 41.0 | 0004 
| 80 | | 1480) 0.37 | 45,000 90 32.0 | 0008 
| 90 | | 1510} 0.48 | 21.0 0012 
| 100 | 12.0 | 1555 | 0.67. | | 30,000 49 10.0 | 0038 
Ag-Cu 0; 10.5 | 960] 4.05 | | 20,000 36 1.62 | 0038 
Ster- | 7.5 | 10.29 | 894 | 39,000 48 1.914 | 00374 
ling | 10/103 | 890] 3.45 | 58 1.845 | 00365 
Coin | 20| 10.15 | 820] 3.38 | .oooo18 | sg |: 1.845 | 00370 
% 30 | 9.95 | 780} 3.25 58 | 1.844 | 00376 
Cu | 40) 9:8 | 810] 3.11 | | | gg 1.913 | 00380 
50} 9.65] 860| 3.12 1.911 | 00377 
60 | | 900} 2.75 | 1.909 | 00374 
70 | | 930} 2.63 | 1.900 | 00382 
80 | | 970] 2.67 | 1.895 | 00387 
90 | | 1030} 3.03 | 1.832 | 00389 
| 100 | 8.89 | 1083 | 3.82 | 35,000 1.706 | 0039 
Ag-Au| 0|10.5 | 960} 4.19 | 20,000 36 1.62 | 0038 
% | 10] 11.4 | Saket | 0020 
Av 20] 11.5 | 980! 1.50: | | 0012 
| 30 | 12.0 | | 0.99 |.900014 | 765 | 00099 
| 40} 13.0 | 1020] 0.90 | | 00080 
50] 13.5 | 0.77 000016 10.09 | 00072 
| 60] 14.7 | 1040! 0.76 | 000016 | 00072 
| 70] 16.7 | 0.76 000016 | 00077 
| 75 27,000 32 
80 | 17.0 | 1060 | 0.98 8.00 | 00102 
90} 17.5 | 1.38 |.000017 | 4.90 | 00289 
100 | 19.3 | 1063 | 2.96 | | 35,000 18 2.40 | 0040 
Ag-Pt| 0/10.5 | 960] 4.19 | | 20,000) +360) 1.62 a 
% 10 1040 1.00 29,000 “ 65 “ 9.1 00077 
Pt | 20 ' 1120] 0.60 | 40,000 “ 72“ 118.1 | 00050 
30 | 1180; 0.31 | 52,000 “ | 90 “ 29.0 | 00031 
40 1350 | 55,000“ | 118 | 32.0 | 00026 
50 | 1450 85,000 “ | 140 “ 57.0 | 00030 
| 60 | 1530 | .000014 | 105,000“ | 170“ | 60.0 | 00040 
70 1570 | 120,000 “| 185 | 55.0 | 00050 
80 ] 128,000 “ 200 * | 53.0 00050 
90 80,000 “ 170 “ | 50.0 00055 
| 100 | 21.45 35,000 “ | 40“ | 10.5 0030 
inigiticctniiaiaglian nediiiegpaapetill naichiestapiteeaie vibe a eI —_—_-——_——_— |—_—___—— ee  iinienicmanes 
Pt-Ir | 0] 21.45 | 1755 | 0.690 80,000 | | 
% | 54 21.474 | 1700) =| 17.82@) oo1Rg8@ 
Ir | 10 | 21.55 | 1800:| 0.310) oo000gs| 106,000 “| 220“ | 23.05« | 00126 « 
| 15 | 21.594! 0.234 280 “ | 26.9 “ | 00102 « 
20 1840 | 0.176%)! 0000082) 130,000 “ 330 “ | 29.5 “| QoOR1 « 
30 1900 200,000 “| 370 | 32.9 “| Q0Sg « 
35 1930 213,000 “| 400“ | 36.9 “ | Q0058 « 
—— ~ —— os _ —|—__ | ——|- — nso ecltantaningans 
Pt-Ru|} 0] 21.45 | 1755 | 0.690 | 35,000 42 003 
eS 42,000 
Ru | 3] | 60,000 130 | 31.5 | oooss 
| 10] | | 85,000 190 43.0 | 00083 
a | | | sinned ie — - sa _ -_ Ds = 
Pd-Cu} 0} 12.0 | 1555 | | 30,000 | 49 11.0 
% | 10] 11.7 | 1460 | 75,000 | 90 24.0 
Cu 20 | 11.4 | 1370 | 90,000 110 42.0 | 
30 | 11.1 | 1300 95,000 120 55.0 | 
40 | 10.6 | 1220 90,000 122 35.0 
50 | | 1180 | 85,000 | 120 29.0 | 
60 | 1170 | 80,000 | 110 21.0 
70 | | 1150 | 70,000 | 95 16.0 | 
80 | | 1140 | 60,000 | = 85 12.0 
90 1120 | 50,000 50 70 | 
| 100 | 8.89 | 1083 35,000 | 45 1.69 | 
Notes: © 1 watt per cm. per deg. C.=0.239 cal. per sq. cm. per cm. per sec. per deg. C. 





) at 0 deg. C 





(3) work hardened. 








TABLE II. PHYSICAL PROPERTIES OF CONTACT ALLOYS 












































(4) quenched from 800 deg. C. 


rally on the electrical constants 
of the circuit. High melting 
point materials are less suscep- 
tible to disintegration and surface 
roughening under constant arc- 
ing conditions. 

2. High Specific Heat gives 
higher thermal capacity and will 
limit in part the temperature rise. 

3. High Thermal Conductiv- 
ity permits a more rapid trans- 
mission of heat from the contact 
surfaces through the contacts 
proper to the backing material 
effectively decreasing the tem- 
perature at the surface and re- 
ducing tendency to oxidize. 

4. Low Specific Resistance 
is also desirable because low re- 
sistance means high electrical con- 
ductivity. 

5. Low Temperature Coefh- 
cient of Resistance. This is 
desirable in order that the re- 
sistance in circuit will not change 
with increase of temperature. 

Among the more important fac- 
tors in circuit characteristics are: 

Current to be carried 

Whether it is ac. or de. 

Frequency of operation 

Voltage to be interrupted 

Circuit characteristics—in- 
ductive — restrictive — ca- 
pacitive 

Method of arc suppression 

Speed of opening 

Speed of closing 

Contact pressure 

Method of closing contact— 
gravity — magnetic — me- 
chanical 

Atmosphere in which con- 
tacts operate 

Ambient temperature 

An ideal contact material would 

have the following properties: 

High melting point 

High specific heat 

High thermal conductivity 

Low specific electrical re- 
sistance 

Low temperature coefficient 
of resistance 

Low coefficient of expansion 

Low contact resistance 

High in hardness 

High in toughness 

High in wear resistance 

Non-oxidizing 

Reasonably low in cost 

6. Low Coefficient of Ex- 
pansion is desirable. Although 
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Relation between minimum arcing current and 
voltage for different materials. 


Fig. 1 


other factors listed are more important low expansion 
is desirable to maintain better alignment and better 
maintenance of operating characteristics. 

7. Low Contact Resistance. The electrical resist- 
ance across the junction of two conducting materials is 
known as the contact resistance and is determined by: 


Kind of contact materials 
Condition and shape of the surfaces 
Pressure 


Although there is no definite relationship between 
specific resistance and contact resistance, it is never- 
theless true that certain metals have under the same 
condition of contact pressure and contacting area lower 
contact resistance. Lower contact resistance tends to 
give much better performance particularly at the higher 
current densities. 

8-9-10. Hardness and toughness should be as high 
as possible to prevent excessive wear especially when 
pressures and frequency of operation are high, to with- 
stand any tendency to deform under impact. 

11. Non-Oxidizing. Oxide formation is detrimental 
to proper operation of contacts. It usually increases 
contact resistance which causes excessive heating at the 
contact faces. 

Unfortunately no one material is available at the 
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| Fig. 2 


present time, which contains all these attributes but 
contact manufacturers have been quick to recognize 
what is needed and have been developing new materials 
and ailoys with specific properties to meet specific re- 
quirements. This is especially so in the field of powder 
metallurgy where new types of sintered materials as 
distinguished from cast and worked materials, have 
been developed incorporating highly desirable prop- 
erties to give better contact performance. 


ARCING AND METAL TRANSFER 


ULL consideration of the various types of arcs and 

arcing phenomena is beyond the scope of this ar- 
ticle. It may be well, however, to discuss briefly. a few 
of the more important points particularly in their re- 
lation to contact materials and contact life. 

The first consideration is the critical arcing current. 
This is defined as that value of current which permits 
an arcless breaking of the circuit at any specified voltage. 
It has been found that the conditions of the surface 


ACEP 


Pa 
(Ye 


100 
VOLTS 





How minimum arcing watts relate to voltage 
for specific metals. 


(rough or smooth), presence of impurities, or addition 
of alloying elements, to the metal in question, causes 
considerable variations in the results obtained. The 
arcing current is also influenced by the direction of flow 
of current in cases where dissimilar metals are used. 
This will be seen in Table ITI. 

Another important factor to consider is minimum arc- 
ing voltage. This varies with different material and is 
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Fig. ATERIAL transfer from negative con- 
8 3 M tact of various metals. (After 400,- 
000 cycles under 110 volt rectified dc.) 


usually between 12 and 15 for most of the contact metals. 
Table IV presents these values. 

Figs. 1 and 2 show relation between minimum arcing 
current, and minimum arcing watts at various voltages 
for different materials. Such charts are most helpful 
in arriving at similar graphic solutions of safe current 
carrying capacities of different mechanisms. The pro- 
cedure is to first determine the maximum current 
which may safely be broken at different voltages, and 
plot average values of these currents vs. operating 
voltage. The maximum permissible temperature rise 
will determine the upper limit of the current at any 
particular voltage. 

It has been shown mathematically that material trans- 
fer in milligrams per coulomb of current depends on the 
following factors: 

Quantity of electricity in the arc 
Characteristic arc voltage (for the material in 
question ) 
Voltage of the circuit broken 
Arc current 
Rate of break of contacts 
(Atomic Wt.) 


Density 
Hardness (Higher values reduce transfer) 
It is quite evident therefore that the physical prop- 


Atomic volume 
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erties of the contact material, together with the elec- 
trical characteristics of the arc, both determine the 
material transfer. In ac. circuits both contacts are 
likely to erode. But in dc. circuits, build up is usually 
on the positive contact and cratering at the negative. 
Short lifed arcs and low arcing currents, are prerequi- 
sites for low material transfer. In a long arc with a 
great deal of ionization and consequently a high ionic 
bombardment in the medium (air), evaporation or 
transfer occurs at the cathode. The actual arc life 
determines the amount of transfer. 

Fig. 3 shows the material transfer several contact 
materials after 400,000 cycles at 110 volt rectified dec. 


SOME CONTACT MATERIALS 


URE tungsten is one of the most widely used con- 

tact materials because of its high melting point 
(3400 deg. C), high density, arc resisting properties 
and its high hardness. It is also reasonably resistant 
to oxidation and hydrocarbon vapors. 

Tungsten and molybdenum are made by powder 
metallurgical methods. Tungsten metal powder is first 
prepared by reducing pure tungsten oxide in hydrogen 
to give a finely divided metal powder. After grading, 
the tungsten powder is pressed under hydraulic pressure 
in a mould. The ingot, as pressed, is fragile and re- 
quires a pre-sintering heat treatment in a hydrogen 
atmosphere to about 1000 deg. C, to facilitate handling. 
Next, in a special hydrogen filled “bottle” the ingot, 
mounted between water-cooled electrodes, is heat treated 
and fully sintered by the passage of an accurately con- 
trolled electric current. The fully treated ingots are 
then hot swaged into various sized rods as desired. 

During the course of years, several grades of tung- 
sten have been developed for contact use, characterized 
chiefly by high purity by the grain size and type of 
crystal structure. The large grain tungsten has an 
interlocking type of crystal structure, the size being in 
the order of 500 grains per sq. mm. This grade of 
tungsten is particularly resistant to metal transference 
and finds its greatest application in circuits where con- 
tacts must operate at maximum current carrying capac- 
ity. The medium grain tungsten has an interlocking 
crystal structure and a crystal size of about 5000 grains 
per sq. mm. It is slightly more dense than the fine 
grain and is suitable for most general applications. 
Fine grain tungsten usually has a crystal size of 
25,000 grains per sq. mm. or more. It is slightly less 
dense than both the large grain and medium grain tung- 
sten and has greater mechanical strength and is there- 
fore less susceptible to distortion. 

Tungsten contact discs may be cut from selected rod 
in which case the grains are perpendicular to the con- 
tact faces; or the discs may be punched from ribbon 
hot rolled from round rod. In this case the grains are 
parallel to the contact faces. 

Punched discs with their grains parallel tq the con- 
tact faces have a slightly greater impact resistance than 
discs cut from the rod. In cases where thin tungsten 
discs are required, the punched discs will not crack 
during the welding operation of the disc to its backing. 

Oxide film on tungsten contacts is particularly ob- 
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TABLE III—ARCING CURRENT AS RELATED 
TO CONTACT MATERIAL 


DIFFERENT MATERIALS SAME MATERIAL 
Minimum Both 

Arcing Electrodes 
Current 


Minimum* 
Arcing 
Current 


Arrangement 


Copper+Zine— 
PP 


Copper 


Tungsten+Silver— Tungsten 


l'ungsten —Silver+ Silver 





lungsten-+Graphite— Tungsten 


lungsten—Graphite+ Graphite 


—— 





* Measured from curves in Fig. 1. 


jectionable because the oxide film has a high electrical 
resistance and adheres tenaciously to the parent metal 
and therefore, causes the contact resistance to exceed 
safe operating values. Tungsten, therefore, is not used 
in low voltage circuits or in those cases requiring low 
contact pressures. 

Tungsten is largely used in applications where con- 
tact pressures and frequency is high; a partial list in- 
cludes, automotive ignition, automotive hours, vibrators, 
electric razors, cash registers, fence chargers, as well 
as voltage regulators. 

Molybdenum has relatively the same physical and 
electrical properties as tungsten. Its melting point is 
somewhat lower, about 2600 deg. C. It is somewhat 
more ductile than tungsten—can be machined and cold 
worked to a limited degree. Molybdenum is used 
largely in contacts carrying low currents at reasonably 
high voltages. Largely used in automatic card sorters, 
mercury switches, special thermostats and communica- 
tion relays. 

Fine Silver, because of its high electrical and heat 
conductivity, has been extensively used as a contact 
material in heavy duty equipment such as circuit break- 
ers and the like but it is too soft to be used where 
frequency of operation is high. Because of its low 
melting point, silver tends to weld and stick particularly 
if current and voltage values exceed the arcing limit. 

Fine silver does not oxidize or corrode in air at ordi- 
nary temperatures. Presence of sulphide film is not too 
objectionable because it has a low resistance and is easily 
decomposed by the heat generated during operation. It 
is, therefore, free from the ill effects of surface films, 
thus permitting its use in a large variety of light duty 
application where the frequency of operation and cur- 
rent carried is low such as voltage regulators, motor 
starting relays, thermostatic application, and telephone 
relays, etc. 

Numerous binary and ternary alloys of silver con- 
taining copper—cadmium—zinc—nickel—cobalt—man- 
ganese—palladium, gold and platinum have been devel- 
oped for specific needs. Addition of cobalt and nickel 
serves primarily to increase their melting point, their 
hardness, and their oxidation and tarnish resisting prop- 


DECEMBER 1944 


erties. Cadmium and zinc (having in themselves non- 
arcing properties) lower to a marked degree the mate- 
rial transfer, the contact resistance and the tendency 
of contacts to stick or fuse together. Palladium, gold 
and platinum add nobility to the silver, and further 
reduce tendency to oxidation and tarnishing. 

The more important alloys of this series are listed 
below with a brief description of their chief character- 
istics: 

Silver-Copper. There are two rather useful alloys, 
Sterling silver containing 7%4 per cent copper, and coin 
silver containing 10 per cent copper. However coin 
silver is used much more extensively than sterling. 
Both of these alloys are very ductile and can be cold 
worked into rivets and special shapes. Because of the 
added hardness they can replace fine silver in applica- 
tion requiring higher contact pressures. The conduc- 
tivity is slightly lower, the tendency to oxidize and 
tarnish slightly greater than in pure silver. It is there- 
fore advisable to incorporate wiping action in the con- 
tact mechanism if possible in order to maintain the 
contact resistance within operable bounds. Chief uses 
for these alloys are in thermostatic equipment, voltage 
regulators, generator cut outs, wave length selector 
switches in radio sets, low current relays, etc. 

Silver Copper Nickel. Silver 75-85 per cent; 
Copper and Nickel combined 15-25 per cent. This alloy 
is largely used to replace the softer fine silver, coin and 
sterling silver. It will withstand somewhat higher 
operating temperature because of a lesser tendency to 
oxidize, has a contact resistance somewhat lower than 
coin silver, and will operate at the higher frequencies. 
Largely used in circuit breakers, generator cutouts, 
high current relays and thermostatic switches, particu- 
larly where there is likely to be an appreciable rise in 
operating temperatures. 

Silver, Copper, Cadmium, Nickel, Cobalt. Sev- 
eral alloys involve the addition of both ntckel or cobalt 
and cadmium to silver. Such silver-rich copper alloys 

(Continued on p. 194) 


TABLE IV— MINIMUM ARCING VOLTAGE 
AS RELATED TO CONTACT MATERIAL 


MINIMUM 
ARCING 
VOLTAGE 


MATERIAL 


Brass, German Silver 15 


Carbon, Graphite 18-22 


Copper 
Gold 


Iron 


Platinum 





| Stivers (fine) 





Silver-Palladium (30 per cent) 


Tungsten 


Zinc 
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ELECTRICAL ENGINEER 


ARIOUS materials and design principles may be 
used on those resilient mountings* which serve 
to isolate the vibration and noise of a motor or 

other subassembly from the complete product within 
which it is integrated or to protect instruments, volt- 
age regulators and other functional components from 
outside vibration. This discussion will be confined to 
the isolation of noise and vibration as set up in motors 
and motor driven equipment. 


WHAT ARE THE CAUSES? 


HILE it is quite customary to refer to motor 
noise as being either mechanical or electrical, 
all noise is a result of vibration. Thus, “mechanical 
noise” is caused by such items as loose bearings, un- 
balanced rotor, sprung shaft, rotor striking stator, fan 
striking, dirt in the air gap, brushes, or improper 
functioning of the centrifugal switch, short circuiter 
or gears. 
Mechanical unbalance will set up a vibration having 
a frequency numerically equal to the speed of rotation 
in cycles per second. Shafts and bearings that are out 
*See “Many Solid Materials Combat Vibration And Its 
Effects” May 1944 and “Some Specification Points For Solid 
Resilient Mountings” January 1943. 
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EFT—Rubber-mounted, 
ventilating unit for roof of street cars. 
Right—Typical rubber-mounted power unit. 





RESILIENT MOUNTINGSF 


N THE never-ending war against vi- 

bration and noise, resilient mount- 
ings play a most important part. Many 
builders provide motors which, as power 
units, are cradled or suspended within 
resilient materials that true minimiza- 
tion of periodic factors may be achieved. 
In fact if certain types of flexible coup- 
lings are also specified the motor can be 
quite literally isolated as a vibration or 
noise source within the machine or 

appliance it drives. 


of round as well as ball bearings with warped races or 
balls that are not spherical will set up a vibration at 
twice the frequency of the speed of rotation. 
“Electrical noise” includes that set up by a short 
circuited or grounded winding, uneven air gap, loose 
laminations, torque pulsations and magnetic hum. Of 
course, motor manufacturers have spent large sums 
of money in an attempt to design and build motors of 
a quiet design. Careful analysis of the proper combi- 
nation of stator and rotor slots, skew and winding dis- 
tribution are made. Better machinery is the goal. 
Uneven air gaps will give rise to a vibration with a 
frequency of twice line frequency. The flux revolving 


motor-driven, 
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in the air gap will pass the point of minimum air gap 
once each cycle as a flux entering the rotor and once 
each cycle as a flux entering the stator. The opposing 
force exerted on the rotor at a point diametrically op- 
posite will be less because of a larger air gap at that 
point, therefore it will not balance the force at the 
small air gap. As the flux builds up to a maximum 
value in the positive direction, passes through zero 
and builds up to a maximum in the negative direction 
this difference of forces will reach a maximum twice 
during each cycle. The resultant frequency of the vi- 
bration set up by an uneven air gap is therefore twice 
the line of frequency. 

The single phase motor, the one used almost ex- 
clusively on household appliances, is inherently more 
noisy than either the direct current of the polyphase 
alternating current motor. This is primarily due to the 
pulsating or double frequency torque. The flux and 
current both travel through cycles. They build up from 
zero to a maximum value in the positive direction, back 
to zero, then to a maximum value in the negative direc- 
tion and again to zero. 

As the current and flux are out of phase with each 
other and the torque is proportional to the product of 
the flux and the current in the rotor, the torque is posi- 


Fig. 4 A™ conditioning unit for broadcasting 


Here rubber mountings isolate 
Note flexible connections. 


studios. 
sound. 
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Fig. 1 Isolation Efficiency for Any 
Flexible Mounting System. 


tive when both the flux and rotor current are positive 
and when they are both negative. When either is posi- 
tive and the other negative the torque is negative. This 
pulsating torque sets up vibration and noise. This 
double frequency torque pulsation is exerted on the 
stator and is isolated from the rest of the equipment by 
the resilient mounting. This torque is also exerted 
in the rotor and may be isolated by the use of a belt 
drive or flexible coupling.* 

When a vibration of twice line frequency is set up by 
the electrical characteristics of the machine and another 
vibration is set up by mechanical irregularities of twice 
speed of rotation in revolutions per second, a resultant 
vibration or beat builds up and dies away twice during 
each revolution of motor slip. A manufacturer of 
quality motors will eliminate as much of the disturb- 
ance as possible but for applications requiring very 
quiet running motors resilient mountings are required 
rather than rigid mountings. 


SOME ISOLATION MEDIA 


MONG those materials used to isolate motor vi- 

bration are natural and synthetic rubbers, steel 
springs, felt, cork and other media less frequently speci- 
fied for such service. Some of the materials together 
with their sound absorption characteristics are shown 
in Table 1. The choice of material will depend largely 
upon the size of the equipment in which the vibration 
ts to be isolated, the type of loading and the resistance 
it must have to oils, acids, alkalis and vapors present. 
Table II shows a comparison of the materials used as 
resilient mountings. 

Lack of natural rubber has given rise to the use of syn- 
thetic in great quantities. Neoprene types are far more 
resistant to oils than are natural rubbers. It is neces- 
sary, however, to use approximately 20 per cent more 
of the synthetic than of the natural for a given load to 


* See “For Flexibility in Product Drives” September 1941. 
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get approximately equal effectiveness of compression 
and vibration isolation control. 

In the application of an elastic mounting it is possi- 
ble, by improper design, to amplify rather than reduce 
the vibration. Let us assume a motor or other machine 
weighing 20 lb. with a vibration frequency of 120 cycles 
per sec. We want to use a spring mounting to reduce 
the vibration to 4 its original value. We shall mount 
this unit on 4 springs. The stiffness of the springs may 
be calculated by means of the relationships expressed 
in Equation 1. 


TABLE I 


(Equation |) 


32.2 
3540 minus K equals 10 K, 11 K equals 3540 
K equals 321 pounds per foot 
for 1 spring the stiffness coefficient is 8 lb. per ft. or 


SOUND ABSORPTION CHARACTERISTICS OF SOME INSULATING MATERIALS 


Thick- 
Description ness 


— - viteeenimnas 


Felt—45 per cent kapok, 30 per cent cotton, 25 per cent 
wool. 


Cellular cork blocks. 


Textured, yellow pine fibre blocks. 





Felted wood fibre blocks. 





Fireproof mineral filament blocks. 


Mineral wool pads in per ft. D. metal units. 


Muslin covered 





Noise* 
Reduc- 
tion Co- 
efficient 


Density 
Pounds 
Per 


Cu. Ft. 


Coefficients at Standard Frequency 


128 1024 | 2048 
” 0.16 0.53 | 0.58 


0.200 | 0.7 , 0.81 


0.08 | 0. 7 0.75 | 0.47_ 
“0.15. 8 0. 


0.83 


60 


0.58 
0.16 | 0.25 0.49 | 0.44 


0.33 0.52 0.50 


0.30 0.82 


0.19 0.66 0.78 0.65 


0.37 0.84 | 0.79 | 0.72 


0.79 
0.78 


0.24 0.93 | 0.98 


0.75 





| 0.27 0.72 





0.66 





Wire mesh covered 


0.81 
0.99 





Glass 


Wool | Rigid Board (duct lining 


Faced with glass wool retainer—mat—or paper 
—metal lathe 


f aeecenceeernee 





| 


Acoustical panels with perforated steel panels 


Semi-rigid—no facing 





0.38 








| 0.67 





0.98 
0.76 
0.69 0.99 


0.60 


0.99 





Semi-rigid—crepe paper facing 


0.18 | 0.33 | 0.75 








19 | 0.34 | 0.74 





Ceramic block composed of rock wool and clay 
, 


[a — pence Renee 





0.44 | 0.71 





Rock wool block faced with asbestos-cement 


0.30 | 0.87 





Cement-timber fibre block 








Bagasse (cane fibre) block-perforated 


0.85 


0.48 





Eel grass-fibre, Kraft-block, paper cov. 


Triple ply 





*Average of those 5 coefficients shown in adjacent columns. 
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approximately 7 Ib. per in. 
\, is the amplitude of the trans- 


TABLE II 


mitted 


vibration 


without 


springs 


\, is the amplitude of the trans- 

mitted vibration with springs 

\V is the weight of the machine 

x is the acceleration of gravity 
K is the stiffness coefficient 

Using this same formula we can 


calculate the 


isolation 


obtained 


with this mounting at other fre- 


ql iencies. 


When K equals 4r*n*w/g, 

A,/A, becomes theoretically in- 
finite and the vibration is much 
greater with the springs than 


without them, 


The following 


equation illustrates this: 


4x*n? 


(Equation 2) 


Material 


Felt 


Cork 


Rubber 


Synthetic 


rubber- 
like 


materials 


MATERIALS FOR RESILIENT MOUNTINGS COMPARED 





Forms 
Available 


Pads of any re- 
quired thickness or 
density, with vary- 
ing wool content. 


Composition sheets 
ranging in thick- 
ness from one to 
4 in. 


Moulded, or in 
standard mount- 
ings, with varying 
degrees of flexibil- 
ity and hardness. 


Moulded, or in 
standard mount- 
ings, with varying 
degrees of flexibil- 
ity and hardness. 


This condition occurs at 3.6 vibrations per sec. 
It may be found that in starting or stopping the 


Unaffected 
By 

Grease, 

oils, 

fumes 


Water, 
oils, 
tempera- 
ture. 


Abrasion, 
chemicals. 


Oils, 
sunlight, 
tempera- 
ture, 
chemicals. 


Types of 
Loading 


Compression 


Compression, 
comb. shear and 
compression. 


Shear, torsion, 
compression, 
comb. shear and 
compression. 


Shear, torsion, 
compression, 
comb. shear and 
compression. 





Specification Points 
Used as cushioning material 
under clocks, radios, instru- 
ments, etc. Also as base pads 
under many types of heavy 
machine footings. 


Used to line pit-type founda- 


tions for isolating heavy ma- 
chines, and as base pads un- 
der lighter machines and ap- 
pliances. 


Moulded or standard mount- 
ings used under many types 
of light and heavy machines. 
In sponge form, used to iso- 
late clocks, radios, and simi- 
lar appliances. 


Moulded or standard mount- 
ings used under many types 
of light and heavy machines. 
In sponge form, used to iso- 
late clocks, radios, and simi- 
lar appliances. 


motor or machine in which the vibration is being isolated 
that very serious vibration is set up in passing through 
the above resonant frequency. This can be improved 
by using a material with damping qualities. This damp- 
ing will improve the performance of the isolating agency 
near resonance but detract from its efficiency at the 
higher frequencies. Calculations must then include the 
damping constant of the material “r’’ and equation 1 
takes on a new form. 


(Equation 3) 


2rn 


It is common practice in the applications of resilient 
mountings to calculate the transmissibility factor which 
is that portion of the motor’s vibratory force that is 
conducted through the resilient mountings to the frame 
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Vacuum Cleaner Planned Reconversion. That do- 
mestic vacuum cleaner manufacturers are ready to con- 
vert to civilian production when they are relieved of war 
contracts and when materials and labor are available 
was emphasized by the Domestic Vacuum Cleaner 
Labor Advisory Committee at a recent meeting. The 
committee made two recommendations to assure a 
smooth and speedy transition from war to peacetime 
production. 1) That a 30-day notice be given on all 
military cutbacks, 2) That a second priority rating 
band be retained for civilian production after V-E day 
to insure a fair distribution of critical materials. It is 
condoned that a production of 60 or 70 per cent that 
of 1939 domestic vacuum cleaner output of approxi- 
mately 1,430,000 units can be achieved in the period 
immediately following the defeat of Germany. Domes- 
tic vacuum cleaner production has been halted since 
April 1942. Committee members agreed that the 


ability of a company to return to peacetime output under 
the spot authorization plan depends to a large degree 
on the accessibility of idle and excess inventories. They 
said that a rating of AA-5 would not be adequate for 
procurement of materials in tight supply. 


Multiple War Plant Tenancy. Emphasizing the prob- 
lem of finding both tenants or purchasers for 1300 
manufacturing properties with an area of 427,000,000 
sq. ft. and indicating how this might be done by encour- 
aging multiple tenancy under certain conditions, the 
Smaller War Plants Corp. has issued a booklet “Mul- 
tiple Industrial Tenancy.” It is stated that never in 
history has such a large amount of industrial floor 
space or so many industrial buildings been thrown on the 
market at any one time. The plants are generally too 
large for operation on peacetime products by any but 
the largest companies and in many cases are not suit- 
able for operation even by large manufacturers for their 
standard peacetime products. The study covers ad- 
vantages to the community in multiple tenancy, prin- 
ciples to be observed for the successful operation of 
such projects and experience data covering related 
undertakings. Available from the Smaller War Plants 
Corp., Office of Reconversion, Washington. 


Non-Military Machine Tools. While rated non- 
military purchase orders for machine tools will still be 
delivered ahead of unrated orders, WPB stresses the 
fact that from now on a minimum of ratings will be 
assigned to non-military orders that builders may have 
the assurance that they should be able to give definite 
delivery dates to their customers on the basis of their 
present schedules even though no ratings are assigned 


to the purchase orders enabling changes in WPB regu- 


lations including amendment to Priorities Regulation 
24 and another to General Preference Order E-1-b. 
WPB has warned purchasers not to file applications for 
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priorities assistance on orders for equipment needed for 
reconversion unless a case of great hardships can be 
established, since all other applications will have to be 
denied at this time. 

Under E-1-b, non-military purchasers are guaranteed 
at least 25 per cent of machine tool production. Many 
builders of such equipment are now in a position to de- 
vote more than 25 per cent of their equipment to filling 
such orders. 


Early Shipboard Control Orders Urged. Both the 
Army and the U. S. Maritime Commission have been 
urged by the Electrical Industrial Control Industry Ad- 
visory Committee to place their orders for special ship- 
board electrical control equipment.sufficiently in advance 
to avoid the present undue delays in delivery resulting 
from last-minute orders. At a recent meeting of the 
committee, instances were reported of delays as long as 
three months in the delivery of vital equipment because 
orders were not placed sufficiently ahead of time. It is 
stated that the industry does not have a large enough 
block of orders for shipboard electrical control equip- 
ment to justify the purchases of a sizable amount of 
raw materials, the accumulation of fabricated parts or 
the need to keep specialized facilities idle while awaiting 
Navy, Army and Maritime orders. The committee has 
recommended that L-250, the order restricting accept- 
ance of orders for electrical industrial controls to those 
rated AA-5 or better, to be removed from List A of 
Priorities Regulation No. 24 which permits placing of 
unrated orders. .The committee feels that control equip- 
ment production is not at the point where unrated orders 
should be placed. 


More Radar Needed. Indicative of the sustained 
need for radar equipment production is the recent 
statement by Chairman McNutt of WMC to the effect 
that because of expanded production schedules and 
employment declines, more than 11,000 jobs are now 
open in plants manufacturing such devices for the 
armed services. Mr. McNutt emphasized that most 
radio plants are currently on schedule but that addi- 
tional workers are needed to meet the ever-increasing 
production requirements. 


Excess Electronic Material. Urging that war con 
tractors holding privately-owned idle and excess elec 
tronic material and components should be urged to sel! 
them to legitimate distributors rather than to specula- 
tors, the Electronic Distributors Industry Advisor) 
Committee has expressed the opinion that electrical dis 
tributors are in a position to supply many of the publi: 
services such as the police departments, civil aeronautics 
groups and important industrial accounts with needed 
components. Members also discussed the effects oi! 
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the recent revocation of Orders L-76 (tubes) and 
.-293 (victory line of parts) pointing out that the 
action inherent within the latter should in no way 
hinder civilian deliveries since allocations of materials 
are made to component manufacturers on the basis of 
total deliveries of the components and special alloca- 
tions are not generally provided for civilian production. 


Spot Authorizations For 1945. Civilian production 
under the spot authorizations program of WPB has 
already reached authorizations for 1945 of $291,000,- 
000. Among those products for which approvals have 
recently been issued are electric lamps, heating pads, 
lawn mowers, washing machine parts, lighting fixtures 
and numerous strictly mechanical replacement parts 
for the home front. The recent authorization brings to 
a total 1914 applications from plants demonstrating that 
such production will not require labor or machinery 
needed for things for war. To date, 464 applications 
have been turned down. 


Wartime Facilities Expansion. Comprehensively 
reviewing the expansion of production facilities in the 
interval July 1940 to June 1944, a recent publication of 
the Bureau of the Census in Facts for Industry series is 
entitled “Facilities Expansion.” A _ thorough-going 
statistical and analytical study has been made covering 
the various types of manufacturing, quarterly values in- 
volved and geographical and regional considerations. 


Modified Electronic Controls. Should the sugges- 
tions of the Industrial Sound Equipment Industry Ad- 
visory Committee be followed, electronic equipment 
controls would not be revoked until all military re- 
quirements can be made but such controls would be 
modified as war demands decrease and materials become 
more readily available. At a recent meeting of the 
Committee, revocation or modification of Limitation 
Order L-265 was considered. Equipment used in pub- 
lic address systems, intercommunication systems and 
other industrial sound amplifying equipment falls within 
the category of electronic equipment involving use of 
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and maneuverability in all 
major history, communica- 
tion manufacturers collabo- 
rated in the development of 
highly specialized amplified 
voice _ inter-communication 
systems to meet Navy re- 
quirements. This new intra- 
ship communication of Ex- 
ecutone, Inc., offers a maxi- 
mum of 11 stations with a 
number of individual systems 
which are limitless. Some 
ships are reported to have 
more than 5 systems on 
board. Any station can talk 
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tion can talk with as many 
other stations as desired and 
any number of stations can 
talk at one time. In addition, 
several pairs of stations can 
talk simultaneously without 
other stations being able to 
overhear or cut in. The entire 
system operates at 110 volt 
and requires only 100 watt. 
Emergency provisions include 
built-in auxiliaries such as 
reserve tubes and power. 
Each station is an important 
reproducer in itself, combin- 
ing both microphone and 
loud speaker. 


vacuum or gaseous tubes. Since the war, considerable 
apparatus of this sort has been used in industrial plants 
to increase production, maintain morale and save time 
and labor. The military demand for this type of equip- 
ment and many of its components also contributes to the 
present civilian shortages. The Radio and Radar Di- 
vision of WPB announced it to be possible that some 
commercial equipment not suitable for military, marine 
and foreign uses which require special sealing and 
weatherproofing might become available for industrial 
use. Industry members point out that they probably 
could use rejected Army and Navy equipment were it 
made available to them. 


Surplus Property Board. Superseding the Surplus 
War Property Administration, there will be appointed 


‘a new Surplus, Property Board as provided for under 


the Surplus Property Act of 1944. In a joint state- 
ment by the principal government agencies involved, 
namely: War, Navy and Treasury Departments, Mari- 
time Commission, Reconstruction Finance Corporation 
and Foreign Economic and War Food Administrations, 
it is established that all existing policies and procedures 
relating to surplus property which are not contrary 
to any mandate be made immediately effective and self- 
operative and conducted in full force and effect until 
superseded by regulations of the board to be appointed 
under the act. The transition date was October 3, 1944. 


12,400 Ranges Authorized. Permission to produce 
12,400 domestic electric ranges in the fourth quarter of 
1944 has been given five manufacturers by WPB. All 
of the authorized production except for 500 three- 
burner apartment house units will be standard four- 
burner models. WPB states that there may be allowed 
a total production of 88,000 domestic electric ranges 
for all of 1944, a total of 73,525 having already been 
authorized. Manufacturers involved are: A. B. Stoves, 
Inc., 3500; Frigidaire Div., General Motors Corp., 
6000; Newark Stove Co., 1000; Roberts & Mander 
Stove Co., 900 and Rutenbur Electric Co., 1000. The two 


last-named manufacturers are being permitted to make 
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electric ranges for the first time since production was 
stopped two years ago. Authorizations to the other three 
range makers supplement previous permissive orders. 


Communication Wire. Approximately 300,000 miles 
of communication wire are required by our Armed 
Forces each month and production for the month of 
September was scheduled at 170,000 miles. Because 
only 156,000 miles was delivered by the 27 reporting 
prime contractors, there is a definite shortage. For the 
remaining quarter of the year, the schedule called for 
188.000 more miles in October, 197,000 in November 
and 211,000 in December. 


Refrigerated Display Cases. Production of approxi- 
mately 8000 display cases for replacement during the 
12-month period commencing October 1; 1944 has been 
authorized under Direction III to Limitation Order 
L-38 since September 20, 1942. Application for per- 
mission to manufacture must be-made to the WPB field 
office in the area in which the plant is located. Appli- 
cations will be considered without regard to whether 
or not the interested organization had or had not pre- 
viously manufactured such units. 


Spot Authorization Plan. An analysis of operations 
under the spot authorization plan as of October 17, 1944 
is offered by WPB-6714. The study covers the num- 
ber and value of production schedules authorized, num- 
ber of applications approved and quantity of controlled 
materials authorized, number and value of schedules 
by regions and districts, related manpower information 
and the relation of the general subject to the size of the 
plants involved. Denied applications are also reported 
upon as to number and value and some of the other 
factors previously referred to. 


Non-Necessity Certificates. Those who own facili- 
ties that have ceased to be necessary in the war effort 
and in connection with which a Necessity Certificate 
has been issued, may apply to WPB for a “Non- 
Necessity Certificate” which has the effect of termi- 
nating the amortization period with regard to any fa- 
cility covered thereby. Such a facility then may be 
amortized over a period with the date specified in the 
later certificate. 


Technical Manpower. Appointment of an advisory 
committee to the National Roster of Scientific and 
Specialized Personnel of the War Manpower Commis- 
sion has been made by Chairman Paul V. McNutt of 
WMC. The committee will advise on the utilization of 
technically trained men and women in the war effort and 


will also be asked to contribute to plans for a postwar ~ 


program. Said Mr. McNutt, “It is of the utmost im- 
portance that we make the most effective utilization 
possible of our scientific and professional groups in the 
reconversion period. We will need them then as we need 
them now.” Members of the committee include William 
L. Batt, vice chairman, WPB, on leave as president of 
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SKF Industries; Dr. Vannevar Bush, director of tle 
Office of Scientific Research and Development and 
president, Carnegie Institution of Washington; a 
Dr. Frank B. Jewett, president, National Academy 
Sciences, vice president, American Telephone & Tele- 
graph Co. 


More Receiving Tubes In 1945. Calling for the pro 
duction of 9,100,000 miniature receiving tubes for th: 
Army, Navy and Lend-Lease in the first quarter of 
1945 if requirements are to be met, WPB has announced 
that current production of such units is approximately 
2,600,000 tubes per month. This indicates a serious 
shortage of 250,000 tubes of this type per month. 
Monthly production of battery type miniature tubes is 
reported to be 200,000 short of essential requirements. 
Demands for such components have increased instead 
of fallen off largely as a result of battle losses and the 
development of new electronic equipment for use in the 
war. Reduction in tube requirements for Army elec- 
tronic equipment after V-E day is now foreseen as 
about 26 per cent instead of approximately 50 per cent 
as previously indicated by radio and radar officials. 
When war demands for miniature receiving tubes are 
materially reduced, WPB will authorize their manufac- 
ture for civilians according to WPB officials who hold 
out little hope for such action in the near future in view 
of new requirements and continued demands for estab- 
lished standard tubes used by the Army, Navy and 
for Lend-Lease. The desirability of having a standard 
postwar ac./dc. miniature tube complement was pointed 
out. In view of the fact that the 25 kinds of miniature 
tubes used in military equipment are not applicable to 
civilian sets. 


Communication On Electronic Equipment. Sep- 
tember production, the most recent for which official 
WPB figures are available shows no change from 
August. Output of airborne radio for the Navy fell 
short of the mark by 16 per cent and for the Army by 4 
per cent. Communication and electronic equipment 
production as a whole, at $343,000,000, was slightly 
below August and 5 per cent behind schedule. 


Conduit Order Revoked. Because the type of steel 
used in the manufacture of electrical conduit, electrical 
metallic tubing and raceways, is no longer in short sup- 
ply, WPB has revoked Order L-225 which restricted 
the amount of metal which could be used by manufac- 
turers to a percentage of the quantity used in 1941. 


Vacuum Cleaner Prices. In response to a request 
for permission to take orders for new vacuum cleaners 
and attachments that are not yet on the market, OPA 
has acted to enable manufacturers to take such orders 
if they agree to deliver at the maximum price that will 
be set by the agency when production begins. OPA 
emphasizes, however, that no seller may deliver or make 
an agreement to deliver new vacuum cleaners at price 
to be adjusted upward in accordance with a maximun 
(Continued on p. 192) 
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a further important 
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PRICE REDUCTION 


y 
Dow announces a further reduction in the base price of Styron to 25c per pound effective 


November 1, 1944. 


Increased efficiency of production has made this further reduction possible. This is in 
keeping with the established Dow policy of manufacturing quality materials—in quan- 
tity—at low cost. 


TH E DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York « Boston «* Philadelphia + Washington + Cleveland - Detroit + Chicago + St.lovis + Houston + Sanfrancisco - LosAngeles + Secttie 


(DOW POLYSTYRENE) Ue AVE TERN 


From the only privately owned synthetic styrene plant with 
sufficient facilities to care for molders’ postwar requirements. 





BETTER COMMUTATORS 
FOR SMALL MOTORS 


BY F. H. GERLACH, 


SECTION ENGINEER 
WESTINGHOUSE ELECTRIC & MFG. CO. 


ORE than 500,000 commutators per month are 
now being produced in the United States for 
the Armed Forces. Such an unprecedented 

demand for large quantities of high quality commutators 
has been met by applying mass production techniques 
to commutators of proven design and by using the best 
materials available. with the result that the quality is 
obtained at a cost that would be competitive in nor- 
mal times. 

Ever since commutators were first built in quantity, 
no material has been found or developed that is as 
satisfactory as mica for insulating the bars from each 
other, and for insulating the bars from the metal V- 
rings. In addition to having a high dielectric strength, 
the property of remaining elastic for thousands of 
hours of service has made mica the most suitable 
material for insulation in commutators. This charac- 
teristic elasticity can be obtained only by carefully con- 
trolled seasoning which must be done in such a way 
as to drive out all of the bond from the areas under 
heavy pressure in the commutator. Mica can be 
seasoned at a constant pressure and constant tempera- 
ture over a long period of time, but alternate heating 
and pressing shortens the process several times. 

Two kinds of mica are used: Muscovite or white 
mica, and Phlogopite or amber mica. White mica is 
normally ‘obtained from India and amber mica from 
Madagascar. At the present time, some mica is avail- 
able from warehouse stocks. In addition, some is being 
obtained from Mexico, and Canada; smaller quantities 
are being produced in the New England States. South 
Africa, Argentina, and certain widely scattered regions 
in the United States have valuable deposits of mica, 
but none of these have been developed to the extent 
that they could be considered valuable at this time. 

Mica is mined or dug from the earth in cakes which 
are partially dried, then split into thin sheets of from 
1 to 20 sq. in. area and from 0.0005 to 0.010 in. thick- 
ness. The sheets are then graded as to size, thickness, 
and amount of stain. The ones that are clear and free 
of stain being of the highest quality. Built-up mica 
plates are normally made from split sheets which are 
sprinkled on a moving belt; shellac is then dripped onto 
them and a fragile mat of mica and shellac results. 
Several of these mats are stacked in order to obtain 
the desired thickness. The stack is then pressed and 
heated to form a rigid plate. The bond content in the 
finished plate is very important; from three per cent 


124 


to five per cent is considered desirable. However, the 
bond content should be kept as low as possible without 
affecting rigidity and machinability. The plate is then 
ground, milled, or sanded to the desired thickness. 
A normal commercial tolerance is considered to be 
+0.001 in., but it has been found possible through im- 
proved methods to finish the plate as close as £0.0005 
in., and it is highly desirable to hold to these tolerances. 

Mica V-rings are made by a similar process, except 
that washers are punched from the built-up plate, 
heated, formed to the proper shape, and then cooled. 
The exact method of molding used depends largely 
upon the physical dimensions of the finished V-ring, 
and also upon the rate of production required. Plates 
from which V-rings are made have bond content from 
10 per cent to 18 per cent, depending upon the molding 
process. 

During the curing or seasoning of a commutator, the 
segment mica responds as shown in Fig. 1. If a cold 
segment plate is pressed, its reduction in thickness is 
shown by curve “A.” Curve “B” shows expansion of 
the plate as the pressure is released. Point “C” shows 
the hysteresis, or cold set. The plate is then heated to 
a high temperature for a period of several hours. The 
pressure is again applied gradually and released as 
shown by Curves “E” and “F” respectively. This ap 
plication of heat and pressure is repeated until practi- 
cally no hysteresis is apparent. The shape of curves “G”’ 
and “H” is characteristic of properly seasoned mica 
plate. If the total reduction in thickness is 12.4 per 
cent maximum, 10.5 per cent minimum, with the pres 
sure released, the average compression may be taken 
as 11.5 per cent and used to calculate the finished diam 


O CLEARER example of where 

war-learned lessons ought to be 
yielding greatly improved peace-time 
performance is likely than in the case 
of fractional horsepower motors. Here, 
production has swept to literally as- 
tronomical figures; new factors have 
entered the field; engineering has faced 
the necessity of adapting itself to ma- 
terial shortages and to difficult operating 
conditions. Well, those lessons are 
being put to work and this is a‘ case- 
study of an important design detail. 
Postwar small motor commutators can 

be greatly improved ones. 
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ings that only screws with Phillips 
Recessed Heads can give you! All 
over the country, manufacturers are 
switching to Phillips Recessed Head 
Screws to speed up assembly and cut 


In ease and speed of driving, there 
is nothing quite like the Phillips 
Recessed Head Screw. 

That’s because the Phillips Recess 
was developed from scratch—not just 
adapted from some older, less satis- 
factory type of recess. It’s an engi- 
neered recess ... with years of costly 
testing and research behind each 
design feature. 

As a result, every angle, every flat 
plane, every dimension of the 
Phillips Recess makes a definite con- 
tribution to easier, faster, more 
efficient screw driving. 


WOOD SCREWS 


American Serew Co., Providence, R. |. 


* MACHINE SCREWS > 


The recess walls are angled just 
right to eliminate fumbling starts, to 
let workers utilize their fu/] turning 
power. The 16 flat planes are pro- 
vided to hold even worn drivers 
snugly. And the depth of the recess 
is exactly figured to give unusual 
strength to Phillips Screw Heads, 
and make it easy to keep Phillips 
Bits and Drivers lined up with*the 
axis of the screw. 

To Make Wartime Quotas 
and Peacetime Profits ... 
get the faster starting — faster driv- 
ing—stronger, better-looking fasten- 


® fed SUREWS 


SELF-TAPPING SCREWS °* 


The H. M. Harper Go., Chicago, fil. 
International ae ‘Co., Detroit, -Mich 


STOVE BOLTS § 


costs. Give your assembly depart- 
ment “‘a shot in the arm” — change to 
Phillips Screws, too. Available in all 
head styles, types, and sizes! 
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The Lamson & Sessions Go., Cleveland, Ohio —«- Reading Screw € jorris 
Manufacturers Serew Products, Chicago, Hil. — 

Milford Rivet and Machine Co., Milford, Conn. — 

The National Screw & Mfg. Co., — Ohio. Shak 


. New. England Screw Co., Keene, N. 
Parker-Kalon Corp., New York, N. 7 Wolverine pe Co., Detroit, Mich. 


Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Serew Mfg. Co., Chicago, fil. 


Atlantic Serew Works, Hartford, Conn 
The Bristol Co., Waterbury, Conn, 
Central Serew Co., Chicago, Itt. 

Chandler Products Corp., Cleveland, Ohio 
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Response curves of segment mica during sea- 
soning of commutator. 


eter of the commutator. For each grade of mica plate, 
a set of these curves is obtained from experimental 
data. The curves can be used for calculating the finished 
size of a commutator from the cold raw size, and also 
for checking the quality and consistency of manufac- 
tured mica plate. Proper seasoning of a commutator 
depends largely upon the temperature and humidity of 
the seasoning ovens and the time of seasoning per cycle. 

White mica is able to withstand temperatures as high 
as 500 deg. C without deteriorating. Above this tem- 
perature its characteristics change and it loses its elastic 
properties. The equivalent temperature for amber 
mica is 800 deg. C. These temperatures, being con- 
siderably above the annealing temperature of the cop- 
per, are never reached either in- manufacture or in 
actual service. . 

There is practically no difference in the character- 
istics between plates made from amber mica and those 
made from white mica. The splitting and preparing the 
mica and the building of the plates has far more effect 
on the finished product than the material used. The 
main reason why amber mica is preferred to white mica 
for commutator segment insulation is that it is much 


easier to undercut and for some applications can be used 


without undercutting. 

Insulating material to be used between commutator 
bars is being developed, and has been tried in small 
production runs of commutators, that has all of the 
desirable features of mica but is not so fragile or 
difficult to handle. The thickness can be held to within 
plus or minus 0.0005 in. and it punches and machines 
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very well. The cost of the new material is approxi- 
mately one-third that of mica plate. This should be a 
factor in improving the quality and decreasing the 
cost of postwar commutators. 

Shellac is used as a bond in nearly all commutator 
mica plate. Some synthetic resins have been developed 
and used as substitutes, but these are expensiye since 
quantity production has not yet been achieved. Other 
bonds are being used where extremely high tempera- 
tures are encountered in service, but properly seasoned 
shellac-bonded mica plate can be used successfully at 
high temperatures. 

Commutator bars are usually made of silver-bearing 
copper since it anneals at higher temperatures than 
silver-free copper. This characteristic is particularly 
important when high temperature brazing or welding 
is used to attach the armature leads to the commutator 
risers. Also, when individual commutator bars are 
punched from silver-bearing copper, smooth clean edges 
result as this material will not fracture. 

The manufacture of commutator bar stock is highly 
specialized process because of the very close tolerances 
required on the angle of this stock. Commutator bars 
must always exert approximately equal pressure on 
each other against the segment mica. If there is to be 
a difference in pressure the bars must be tighter at the 
inside of the commutator so that machining the outside 
diameter will not cause the bars to loosen from reduc- 
tion in the amount of arch binding. There are two 
common methods of converting the rectangular wire into 
wedge-shaped commutator bar section: the stock can be 
rolled progressively into the final shape or it can be 
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g V-rings. 


rolled and then drawn through dies. Of the two meth 
ods, drawing produces the more accurate section. Con- 
siderable research on the drawing method has resulted 
in lowering the cost of the dies. Die life has been in- 
creased, and at the same time, dies are now being made 


(Continued on page 186) 
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| ARMSTRONG’S SEALING MATERIALS 


CHARACTERISTICS OF No. 841 


Composition 


. . t ; ant 
Made substantially of live \eather fibers and special protein satut 


Physical Properties 
Compressibility 


Resilience . 
Resistance to liquid absorption 


Stability 
Tensile strength 






Typical Uses 


Gaskets for sealing oil, water, oF — a - 
applications where temperatures 
Available Forms Seek 


Roll goods 


Sheets 


cifications y. $. Army 50-11-114 ae 
| E-HH-P-96a nderwriters’ Laboratories. ’ 
1S er 33 P22b (INT) sealing hazardous liquids) 





NO. 841 FIBRATED LEATHER Sheet Pack- 
ing is one of more than fifty sealing 
materials developed by Armstrong. For 
descriptions of these materials, see Sweet's 
File for Product Designers. Or write for 
your free copy of Armstrong's new, infor- 
mative, 12-page booklet, ‘Gaskets, Pack- 
ings, and Seals.’’ Armstrong Cork Com- 
pany, Gaskets and Packings Department, 
9512 Arch Street, Lancaster, Pennsylvania. 
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C. B. JOLLIFFE, Chief Engineer, RCA Victor Div., 
Radio Corp. of America, (before the Federal Communi- 
cations Commission )— 

“It is hard to estimate the time it will require to 
develop a completely new system of television. Sev- 
eral of our engineers have attempted to make such an 
estimate and they range anywhere from five to ten 
years, I do not believe that it would be possible, even 
assuming that the war was completely over and that all 
companies concerned were able to put full time to the 
extent of their ability into this development, that a final 
answer could be arrived at in less than five years. 

“After this is done, then equipment must be designed 
and produced for sale to the public, and a considerable 
length of time must elapse before transmitting equip- 
ment is in operation and receivers are in the hands of the 
general public. 

“During that five or more years an available and ex- 
cellent television service can be given to the American 
public. The limited service now available in New 
York, Philadelphia, Schenectady, Chicago and Holly- 
wood has shown that the people are satisfied with this 
service and enjoy it. It can be made a better service. 
If the Federal Communications Commission will reaf- 
firm the standards and allocate an adequate number of 
channels this television service can be expanded and 
improved greatly. Manufacturers will build receivers 
for sale in quantity at reasonable prices which will give 
an excellent entertainment service with which the public 
will be satisfied.” 


EDWARD S. CHRISTIANSEN, Vice President of 
Apex Smelting Co. and President of the Magnesium 
Assn. (at the plant tour)— 

“The designing engineer is rapidly learning of the 
value of the inherent qualities of magnesium to meet 
his requirements. Among other properties, the com- 
bination of high strength and light weight alone makes 
magnesium supremely interesting to designers in most 
fields of industry. Extensive research has proven that 
magnesium will play an ever-increasing role in the 
field of engineering alloys. Magnesium technology will 
develop further and many new applications will result 
from the discovery of further inherent advantages of the 
metal or those that can be imparted to it through the 
medium of art or science. 

“It has been said ‘Business moves from the customer 
in—not from the laboratory out.’ The industry is 


ready—the utility of the metal has been proven—it 


offers opportunities never before experienced or 
dreamed of. Designers, engineers, production men, 
executives: explore the inherent advantages which the 
use of magnesium makes possible; investigate the com- 
bination of properties which makes it especially adapta- 
ble to such a wide variety of applications; acquaint 
yourselves with the unmistakable evidence that magne- 
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Agree, Os Di, 


Selected comments by in- 

dustry men or other well- 

known citizens and some 
government authorities. 


sium has earned a place of deserved leadership in the 
world of materials, Go forward with magnesium and 
its products!” 


JAMES Y. SCOTT, President, National Machine 
Tool Builders Assn. (at the annual meeting )— 

“I think that the postwar demand for machine tools 
for peacetime manufacture is going to be consistent ; 
I think it is going to be large in comparison with the 
average pre-war experience; and I think that if we can 
just take proper measures to tide us over the interven- 
ing period, we are going to emerge some, few years 
from now as a far larger industry than we were when 
we entered this war. 

“The basic reasons for my thinking in this direction 
are founded on two premises: (1) During the war, 
America has become committed to precision manufac- 
ture, and precision manufacture of peacetime products 
will require large quantities of new machine tools, be- 
cause there are limits to the extent to which war ma- 
chine tools can be adapted to peacetime purposes; 
(2) America is committed to the principle of high- 
level employment made possible by mass production 
and low costs. The machine tool is the means whereby 
American industry can achieve the low costs that will 
make possible the mass markets to insure high-level 
employment. 

“These two reasons eventually point to large postwar 
business for the machine tool industry, but the transi- 
tion period is bound to be difficult and will be seriously 
complicated because of the problem of machine tool 
surpluses. 

“Many of America’s industries—the automobile in- 
dustry in particular—have carefully worked out plans 
for immediate peacetime production on a large scale 
the minute war production ceases. Now, if reconver- 
sion can be done rapidly enough, there will be a mini- 
mum employment dislocation between war and peace, 
and pay-envelope buying power will aid in supporting 
the mass production programs that the customers for 
machine tools are planning. This is the road that leads 
to continued high-level employment in postwar years. 

“In order to reconvert quickly, many industries, and 
the automobile industry in particular, must have cer- 
tain types of machine tools now on the factory floors 
in that industry or from the wartime machine tool sup- 
ply. These key machine tools which the automobile 
industry needs and needs right away, it must have if it 
is to be able to effect a quick conversion from war to 
peace. It is difficult under existing conditions for the 
machine tool industry to meet this demand. ~ 

“Unless the Government releases its restrictions upon 
our production of machine tools for peacetime purposes, 
then, within six months from today, the industry will 
be accused of being the ‘bottleneck of war production.’ 
The Government and the various governmental agencies 
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for example: 
ELECTRONIC 

AIR CLEANING 


Smoke, dust, and soot par- 
ticles 100 times smaller than 
the eye can see are drawn 
out of the air electronically 
by an ingenious arrange- 
ment of positively and neg- 
atively charged plates. This 
device facilitates precision 
manufacturing of delicate 
instruments, guarantees 
purity and sanitation in food 
processing, promotes health 
and cleanliness in restau- 
rants and hospitals. 


THERE’S A JOB FOR 


Electronic air cleaners ionize dust particles and collect these particles on a series of posi- 
tive and negative plates called “Collector Cells’ which are arranged in a venetian blind 
fashion. Rectifier tubes in a power pack change the a-c secondary voltage into pulsating 
d-c voltage. This d-c voltage is smoothed out by a capacitor and charges the lonizer and 
Collector cells. 


Relays are built into the power pack fo protect it against short circuits or other irreg- 
ularities in circuit operation. Typical of such relays is the Guardian Series 40 a-c relay 
which has a laminated armature and field piece. Series 40 A C. Relay 
The Series 40 is well fitted for use in power packs such as illustrated, because it is Consult Guardian whenever a 
designed to handle a maximum of control in minimum space. It has a switch capacity of ube is used —however—Relays 
double pole, double throw with 12/2 ampere contacts (rated at 110 volts, 60 cycles, by Guardian are NOT limited to 
: . ° ° tube applications but are used 
non-inductive load). Coils are available for standard voltages up to 220 volts, 60 cycles. 


. wherever automatic control is 
Normal power requirements are 9 V. A. desired for making, breaking, or 


For details on this and other Relays by Guardian write for General Relay Bulletin. changing the cherecterietics of 
electrical circuits. 
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concerned with this problem must give the machine 
tool industry the right to build and to ship immediately 
certain critical machine tools needed for reconversion. 
Otherwise the postwar re-employment program will be 
greatly hampered. If we are going to win the peace we 
must start right now.” 


GEORGE J. GROH, Nylon Div., E. I. du Pont de 
Nemours & Co. (to the American Association of Tex- 
tile Technologists )— 

“Up to the present time, all development work in the 
fabrics field has been carried on with one nylon only. 
Also, up to the present time, practically all fabrics made 
have been from yarns with relatively coarse filaments. 

“Finer filament yarns, as well as coarser filament 
yarns, have been developed to meet military fabric needs, 
and from results already available we know that these 
yarns will go a long way toward improving the ‘hand’ 
and texture of many postwar fabrics. Several different 
effects can be obtained from the same fabric construc- 
tion by employing different finishing methods. Start- 
ing with the hosiery experience and supplemented with 
the information developed from military fabrics, there 
has been built up a well-rounded knowledge of the fun- 
damental properties of nylon. With this background, 
there seems to be every reason to expect new develop- 
ments and new fabric effects as an aid in reducing con- 
sumer problems.” 


FREDERICK S. BLACKALL, JR., President and 
Treasurer, Taft-Peirce Mfg. Co.— 

“The welfare of the machine tool industry is of vital 
import to every citizen of our country, for this indeed 
is the basic industry of modern mass production and 
the very foundation of our national defense. It is there- 
fore abundantly in the public interest that the circum- 
stances of war, which have caused this industry perhaps 
more than any other to throw selfish considerations to 
the winds and go all out for astronomical production 
records, should not be permitted to destroy the industry 
or to do it serious permanent injury. 

“On V-Day, the federal government will own some 
700,000 machine tools, the product of the war years 
and almost as many as existed in all industry five years 
ago. It is important that these be channeled at the 
war’s end into private industry or permanent govern- 
ment arsenals and stations with all possible dispatch, 
for if they are, we shall find ourselves in a position to 
produce all manner of goods more cheaply and efficiently 
than ever before in our history. Happily, the federal 
government is already dealing with the surplus machine 
tool problem in a forthright manner, and while the 
plans proposed may be short of perfection, they cer- 
tainly offer a healthy start in the right direction. 

“There is no question that the machine tool industry 


has sold out its markets for existing types of machine . 


tools to a substantial extent for several years to come, 
and the effect of this on its postwar business is bound 
to constitute a major problem. The industry is alive 
to the situation, however, and there appears to be a 
general acceptance among machine tool builders of the 
thesis that the salvation ef the industry will lie in the 
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design and development of new and improved equip- 
ment which, to a considerable extent at least, will ren- 
der existing machinery obsolete and therefore promote 
and encourage replacements at an earlier date than 
might otherwise be the case. There is also a growing 
appreciation among forward-thinking manufacturers in 
all lines of the important part which modern equipment 
plays in increased profits and efficiency. With the high 
labor costs which will undoubtedly be a characteristic 
of our postwar economy, producers of all manner of 
goods must find ways and means of reducing their 
manufacturing costs. This is a factor which will augur 
well for the manufacturer of capital equipment.”’ 


R. C. COSGROVE, Vice President and General 
Manager, Crosley Corp. (at the Mid-Western Sales 
Congress )— : 

“Very seldom do engineering and manufacturing peo- 
ple—in the electrical appliance business, at least— 
have an understanding of the functions of the sales de- 
partment. The general impression is, I believe, that the 
sales department is made up of good-looking, well- 
dressed individuals who don’t work too hard but have 
an affable manner and get around easily; their life is 
pleasant and congenial; they are well-paid; their ex- 
pense accounts cover most of their living expenses, and, 
in general, when times are good, they bring in a lot of 
business and when times are not so good, they dis- 
pense their charm on the management and make every- 
one feel that it is beyond the sales department’s re- 
sponsibilities that volume goes down and workmen 
have to be laid off. Nothing can be farther from the 
truth.” 


H. G. BATCHELLER, Chief of Operations of the 
WPB (in an address to American Management Asso- 
ciation conference) — 

“Streamlined regulations which can be put into ef- 
fect with the defeat of Germany will be announced very 
shortly by the War Production Board so that all in- 
dustry will have in advance the rules of the game as 
well as they can be predicted at this time. The fullest 
possible relaxation of present limitation and conserva- 
tion orders is contemplated. It now is proposed to 
revoke a substantial number of all our present orders. 
Generally, only in the fields of lumber, textiles and 
chemicals does it now appear there will be any large 
need for continuing controls. The continuing war pro- 
duction program must be assured. The prime respon- 
sibility for speedy resumption of civilian output must 
be that of private industry freed from the restrictive 
controls. The responsibility of government must be 
that of rendering whatever assistance may be required 
to permit individual initiative, ingenuity and incentive 
to accomplish this goal with the least shock to the 
economy.” 


W. S. STAIR, Director of Product Development, 
York Corp.— 

“A streamlined program for postwar product de- 
velopment and redesign will make possible a reduction 
as high as 25 per cent in the number of refrigeration and 
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goes from the as- 
sembly line, there goes with it your reputation . .. your re- 
sponsibility for its peak performance in the field. 

Vitally important to the quality and continuity of that per- 
formance is the ease and simplicity with which your job may be 
*“‘un-buttoned” for adjustments and buttoned-up again for 
speedy resumption of operation. 

CLUTCH HEAD Screws, with their logical design for “‘screw- 
driver control’ at all times, definitely disposes of this field 
service problem. Only CLUTCH HEAD gives you this advantage 
because it is the ONE modern screw on the market specifically 
designed to be operative with an ordinary type screwdriver or 
any flat blade of reasonably correct width. Note that the thick- 
ness of the blade is secondary, the roominess of the Clutch 
permitting of a wide latitude in this respect. 

This simplification of field service problems is just one of 
seven major features provided for safer and lower-cost pro- 
duction with better performance when you standardize your 
assembly on CLUTCH HEAD Screws. 


- ’ Discover for yourself by per- \ BY MAIL, a package assort- 
1 sonal test why this is The Fs ment of CLUTCH HEAD 
Screw That Sells Itself. Your _ | ScrewsandsampleType“A” 
request will bring you, -. / Bit;alsoillustrated brochure 
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air conditioning items manufactured by the York Cor- 
poration. One of the major postwar problems of the 
refrigeration and air. conditioning industry at present 
is that of simplification and reduction in number of 
types and sizes of equipment without loss of either 
markets or potential applications. 

“There are some 50 major markets for our products 
and in order to cover these markets we build 55 differ- 
ent classes of commodities which, when broken down in 
various sizes, represent 400 different items, not includ- 
ing parts. The present policy is centered on establish- 
ing a list of postwar commodities which will include 
some of York’s present products without change, others 
of the present line redesigned for lower costs, better 
performance and standardization and a certain group of 
entirely new products. 

“As in other industries, it may appear that consider- 
able work could be done by our development engineers 
on certain doubtful projects which would eventually go 
for naught due to subsequent market studies which 
would make it advisable to drop a project. However, 
our present schedule is remarkably free from this pen- 
alty for the reason that aside from redesign it is largely 
devoted to component parts rather than completed 
packages.” 


DONALD P. ECKMAN, Engineering Dept., Brown 
Instrument Co., Div. of Minneapolis-Honeywell Regu- 
lator Co.— 

“Both wartime production and, by all indications post- 
war production, too, calls for immediate full and more 
complete understanding and appreciation of the funda- 
mentals of automatic control. Peace may assure indus- 
try more time for study, examination and experiment. 
Yet, it will be found that what is known now about 
automatic control fundamentals, and the more they are 
understood and appreciated, the speedier will be the 
conversion to postwar requirements. 

“Instruments, particularly controllers, have become 
increasingly the only means of meeting wartime de- 
mands for greater output, higher quality and increased 
operational efficiency. With a promise of an increase in 
both domestic and foreign commodity competition after 
the war, plus an even greater competitive wage situa- 
tion due to world conditions, all three factors—quality, 
efficiency and speed—will be the basis for American in- 
dustrial success. That success, can be attained in great 
part through a realization now that automatic control 
and its fundamentals are important.” 


G. EDWARD PENDRAY, Assistant to the Presi- 
dent, Westinghouse Electric Co. (before the Harvard 
Engineering Society and Harvard Club of New York)— 

“New postwar industries will spring from this enor- 
mous wartime development of rockets, rocket motors, 
jet propulsion engines and gas turbines. The size of 
the new industries will depend largely on the progress 
our engineers and scientists are able to make during the 
remainder of the war. The effect on us, as civilians, 
will be enormous. Jet propulsion and rocket power will 
provide new altitudes and new velocities for flight, new 
power for aircraft, and new devices as important and 
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revolutionary to human life as the invention of the ai 

plane itself. With the Navy spending $100,000,000 : 
month for rockets, the Army asking for an appropria- 
tion of $150,000,000 for them, and millions being speni 
in the development of jet propulsion engines and air- 
planes, we can no longer look upon rocket power as a 
dream for the future.” 


SAMUEL G. HIBBEN, Director of Applied Lighting, 
Westinghouse Lamp Div. (before the Franklin Insti- 
tute, Philadelphia )— 

“By transforming electricity directly to light, a phe- 
nomenon common to fluorescent tubes and vapor lamps, 
electricity has been freed in an uncrystallized form. 
Fluorescent tubes, mercury vapor lamps and the vari- 
ous other new electric lamps which reproduce light 
without the intermediate step of heat, as represented 
by an incandescent filament, simply develop uncrystal- 
lized electricity so that it goes out as radiant energy. 

“These new quasi-electronic methods of illumination, 
which produce light by sending an electrical discharge 
through vapors, should bring us closer to understand- 
ing what electricity is. Light is uncrystallized elec- 
tricity or, stated another way, electricity is crystallized 
light. When electricity is transformed directly to light, 
the electron has been freed and put it to work. The 
new illuminants merely reverse the process of the photo- 
tube or electric eye. In the phototube light and electricity 
merely change places by running them through a sieve. 

“The electric eye utilizes the ability of a light beam 
to liberate electrons in a tube. When the beam is 
broken, the current is cut off. This principle is the 
basis of automatic electronic counting devices, safety 
equipment and regulating devices. In the counting ap- 
plication, for example, the beam is interrupted when 
the items to be counted move into the beam’s path. 
The current flow is halted, a switch closes and the coun- 
ter is set in motion.” 


DR. HARVEY N. DAVIS, President of Stevens In- 
stitution of Technology (to the graduating class )— 
“In other words, research is not a particular kind of 
activity; it is a state of mind. The spirit of research 
never assumes that because something has been it is 
necessarily the best that could be. Often it is, but the 
possibility of, improving it is always worth thinking 
about. The spirit of research is an imaginative asking 
of a lot of significant questions, coupled with a yearning 
for as much knowledge as can be had before one 
reaches a conclusion. Both this imagination and this 
yearning for facts is, or should be characteristic of 
technically trained men. But remember, also, that a 
good research man often gets some of his most useful 
facts by means of a literature search in the library, or 
by conversation with others, as well as by experimenta- 
tion on his own hook: so never ignore the accumulated 
wisdom of the race. But never swallow it whole.” 


FRED W. WENTKER, Manager of the Electronic 
Apparatus Section, Radio Corp. of America, RCA 
Victor Div.— 

“Tt is through such improvement in everyday prod- 
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ucts and services that electronics will most commonly 
affect the life of the average citizen, rather than through 
the many spectacular but impractical applications often 
conjectured from ‘radio wave’ home heating and cook- 
ing to electronic apple-picking. 

“Almost every product already in our hands is being 
made better or will be made better, more uniform, or 
cheaper—and therefore more abundant—through the 
application of electronics for the purpose of control, 
processing, inspection or grading. Electron tubes are 
adding to machinery of every type the means to perform 
operations with a degree of precision of which the 
human mind and body are incapable.” 


JAMES F. BYRNES, Director of War Mobilization 
and Reconversion— 

“Much of the manpower trouble is due to the mis- 
taken belief on the part of some people that the war is 
about over. Two hundred thousand additional men, 
willing to do hard work, could break the bottleneck in 
the critical programs and shorten the war.” 


DR. COLE COOLIDGE, Assistant Chemical Director 
of E. I. du Pont de Nemours & Co.— 

“A recent study indicates that the new projects and 
products that du Pont will be ready to launch when 
the war is over, together with increased outlets for 
existing products, are expected to bring an all-time 
high in the company’s peace-time employment. Cer- 
tainly we are not alone in this prospect. There can be 
no victory in this war if its end brings widespread un- 
employment and want in the United States. Even now 


we take counsel and consider the changes that must 


come with peace. As a people, we are as united in 
the objectives of this postwar effort as we are in our 
determination to crush Germany and Japan. 

“Near the top on everyone’s list is the hope for a high 
level of productive employment—for an economy that 


will provide jobs for our returning veterans, for those 
now making war materials and for the youth that will 
come to maturity in the happier years which will follow 
the war. There is ample ground for entertaining such 
hopes. Research has provided millions of jobs in the 
past, and there is reason to believe it can do it again.” 


HERBERT W. CLOUGH, Vice President, Belden 
Mfg. Co., (opening the Electronic Parts and Equipment 
Industry Conference)— 

“Statistically speaking, our market is enormous, with 
consumers eager to buy new products and new and 
better services. I foresee tremendous growth for the 
industry through expansion of radio, electronics, and 
electronically controlled equipment, along with the 
application of war born techniques to peace-time uses 
General industry, and general business, and domestic 
consumers will benefit in many ways from the devices 
and services afforded by electronics. After we win th 
war and turn to full-time peace production, the industry 
will begin an expansion that promises to place it in 
reasonably quick releases on government restrictions, 
our industry could be in big production almost imme- 
diately after the war, as parts manufacturers have to do 
but little physical converting.” 


CHARLES E. WILSON, President, General Electric 
Co. (in a recent address )— 

“The postwar price policy of the General Electric 
Co. will be to apply prewar prices wherever possible. 
Prices must be held in line during the critical months 
after the close of the European war. 

“Some 90 per cent of the goods on the market on 
victory day will already be fairly priced and we must 
not let the other 10 per cent of products which have 
been off the market for two years, throw us off balance. 
There have been too many statements, in my opinion, 
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MOBILE LIGHTING SUPPLY FOR COMBAT AIRPORTS 


HIS self-powered mobile 

airport lighting unit can 
illuminate a mile-long land- 
ing strip and is now being 
used by United Nations fly- 
ers throughout the battle 
areas of the world. There 
are four 3,000 watt airport 
floodlights developed by 
Westinghouse Electric & 
Manufacturing Co. The 
equipment is assembled upon 
a truck, the motor of which, 
through a power take-off 
drives a compact generator 
to power the four lights. This 
unit constitutes a miniature 
power station of generators, 
transformers, electrical con- 
trols, etc. 
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POCKET TESTERS TUBE TESTERS VOLT-OHM-MILLIAMMETERS 


V cHeck THE TYPES AND QUANTITY 


Now-—right now—is the time to protect your post-war business by estimating 
your future equipment needs. Check those needs, list them and place a tentative 
post-war order with your jobber now. This foresight will enable him to stock 
the Triplett instruments you will need, and will assure you quicker resumption 
of civilian business than you could expect if you wait till the last minute. Give 


best priority you can obtain to facilitate deliveries as production is available. 


Newly perfected developments now being 
produced on important war contracts, 
and many other outstanding instru- 
ments, will be incorporated in Triplett 
offerings for the first time beginning 
with our initial civilian production. Be 
sure you get the complete list of Triplett 
instruments and radio test equipment. 
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Yew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 


TRANSFORMERS WITH BREAKERS 


Specifiable for various electrical uses and_ localized 
lights, these power circuit transformers with breakers 
for overload and short-circuit protection can be 
mounted directly on ma- 
chines to step down 550, 
440 or 220 volt to 100 
volt. These transform- 
ers in connection with 
remote control stations 
meet electrical safety 
standards of the National 
Machine Tool Builders 
Association. Flexible 
cable or conduit may be 
run from wiring com- 
partment to motor or ap- 
pliance. Transformers 
can be furnished with 
“on” or “off” switch and 
receptacle in the wiring compartment. The circuit 
breaker is tamper-proof, being completely housed in the 
transformer case with the reset button extending. For 
25 to 75 watt transformers with their light leads, glass 
enclosed fuses are provided in place of circuit breakers. 
Jefferson Electric Co., Bellwood, Illinois. 
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SMALL THERMAL CONTROLS 


For use in electrical circuits wherever temperature 
changes can be produced, a new type of control circuit 
element is made of a mixture of metallic oxides which 
are pressed into discs, extruded into rods, or formed 
into tiny beads. These metallic oxides are semi-con- 
ductors, which are characterized by high negative tem- 
perature coefficients of resistance as great as 5 per cent 
per deg. C. There are three basic ways of varying the 
temperature: externally, directly, and indirectly, If the 
ambient temperature rises, the resistance falls accord- 
ingly. If a current is passed through such a unit, heat 
is produced internally, the temperature rises and the 
resistance lowers. If a small coil of wire is placed very 
close around the unit and a current is passed through 
it, heat is produced by the coil which in turn warms the 


control and lowers its resistance. The unit is then said- 


to be indirectly heated. These latter consist of a minute 
bead of oxides suspended on fine wires and enclosed in 
a nitrogen-filled glass bulb with two wire terminals. 
This assembly is further encased in an insulating tube 
with metal contacts on the ends. The overall length of 
the completed unit is approximately 1% ¢ in., and the 
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outside diameter is about 4% inch. The directly-heated 
unit has a resistance of approximately 50,000 ohm at 
room temperature. If the power input is raised to 18 
milliwatt, the resistance will be approximately 18,000 
ohm. When 100 milliwatt are applied, it will be 500 
ohm. Such temperature controls may be specified 
within amplifiers, oscillators, voltage regulators and 
volume limiters to provide stabilization, temperature 
compensation or time delay. They may be used as 
flow meters or vacuum gauges in proper bridge cir- 
cuits. As variable resistance devices, they have im- 
portant use in automatic networks. Western Electric 
Co., 195 Broadway, New York 7, N. Y. 


AUTOMATIC SELECTOR 


Smaller, lighter electrical equipment is made possible 
by this automatic selector, a high speed, multi-contact 
switch which is adaptable as an automatic or remote 
control device for railroad, radio and airport specifica- 
tion points. It may also be used in telegraph or elec- 
tronic equipment 
and in signaling 
systems. The rotor 
assembly is oper- 
ated by a stepping 
mechanism which 
responds to im- 
pulses of current. 
After each impulse, 
a reed - suspended 
pawl engages a 
ratchet, moving the 
wipers one step for- 
ward over the bank 
contacts. By this 
method, connections are made from circuits (connected 
to wipers) to other circuits (connected to the bank 
assembly). The stepping mechanism may be con- 
trolled manually by a dial or other means. Automatic 
control for the stepping magnet may be provided by 
interrupter springs, electronic circuits or relay circuits. 
The wipers on the rotor may be of either of two types: 
double-ended or single-ended. According to the type of 
wiper used, this selector can be arranged to have a ca- 
pacity of from one to three 2-row levels of 22 points 
each or from one to six single-row levels of 11 points 
each. The wipers can be either bridging or non-bridg- 
ing. The non-bridging wiper passes from one contact 
to the next without short circuiting the adjacent con- 
tacts. A bridging wiper connects with one contact be- 
fore disconnecting from the adjacent one. When the 
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The telephone was still a novel device when Connecticut Tele- 
phone & Electric opened the doors of its first modest factory. 
Ever since, its people seem to have formed the habit of con- 
tributing to each revolutionary step ahead in communications. 

For example, they helped to take the electronic tube out 
of the laboratory, and put it to work for everybody, by pro- 
ducing one of the first such tubes to be manufactured ona 
‘commercial scale. 

For the past four years, every ounce of our engineering 
and production experience has been at work for Uncle Sam. 
Postwar American industry will naturally seek to draw on the 
know-how developed during the war. Ours applies not only 
to communications, but to the general field of electronics and 
precision electrical engineering and manufacturing. If you 
have a problem involving communications, product improve- 
ment, product control, ignition, or the manufacture of precision 


electrical devices, our particular know-how is at your disposal. 


CONNECTICUT TELEPHONE 
B= & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRONIC 
DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COM- 
MUNICATIONS AND SIGNALLING SYSTEMS @ IGNITION SYSTEMS 
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PREWAR 


DU-LITE was a widely aec- 
eepted, Standard Finish. 


WAR 


MILLIONS of war items have 
been and are being finished 
with DU-LITE. 


POST WAR 


HUNDREDS of Manufacturers 
are planning to use DU-LITE 
on their peace time produc- 
tion. 


Do you fit into this picture? 


You should investigate the possibilities of 
a DU-LITE CHEMIFINISH for your Post 
War products. Take advantage of our 
experience as specialists in the chemical 
blackening of steel, copper and zinc. 


Tell us your problem and we will advise 
honestly whether DU-LITE is suitable for 


_ your application. 


DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 











step is completed, the wiper is connected to one con. 
tact only. This selector, with dimensions of 21%4 x 3% x 
3% in., has been designed for an operating life of 
4,000,000 revolutions at operating speeds up to 60 steps 


per second. Federal Telephone and Radio Corp., 28 


Halsey St., Newark 1, N. J. 


TEMPERATURE CONTROL 


Insuring many industrial and commercial control sys- J 


tems against temperature over-runs which result in 
waste, this additional limit control and manual reset 


valve are specifiable on such systems as banana room ff 
heaters, deep fat fryers, fish meal dryers, core ovens, ff 


chicken brooders and water heaters. To illustrate, if 


the control system pictured here were on a deep fat 


fryer, the controlling limit control for the B valve would 
be set at 380 deg. F. The over limit control for the A 
manual reset valve would be set below the flash point 


OVER LIMIT 


PILOT —™, 
CONTROL GENERATOR 


arn, 
CONTROLLING 


B VALVE 


of grease or about 410 deg. F. Then, should pipe scale 
or dirt lodge underneath the main controlling valve seat, 
the second shut-off control would prevent the fryer tem- 
perature from rising to the flash point. In normal 
operation, A is initially set by hand upon the lighting 
pilot burner, after which the controlling limit control 
will turn the B on or off according to heat requirements. 
Should the temperature rise above normal, over-limit 


| control releases A until operator can attend to heater. 
| General Controls Co., 801 Allen Ave., Glendale 1, Calif 


SOLDERLESS TERMINAL 


Wide use on aircraft, marine and communications equip- 
ment recommends this terminal block wherever ter- 
minal connections are required. It is a connector strip 
with practically any number of terminal posts, each post 
capable of handling from two to eight wires in the 


| smaller ranges. There are different arrangements. One § 
| type has terminal posts staggered in V formations 


whereas another has them set straight in line, The 


| binding post stud has a slotted channel, the wires being 


held in this channel between a top clamp or shoe built 
into the nut, and a lower clamp or shoe which is secured 
to the base. This arrangement locks’ every wire to 4 
wire, firmly in position, in a vibration proof and low 


| resistance connection, without danger of. loose strands 


getting away. No lock nuts, lock washers, double nut 
arrangement, lugs or other accessories are required. 


| Tests show that the terminal’s low average contact re- 
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FASTENINGS PLANNED NOW 
Ue Me SS 
NYE Wha) Mell 


“Cold-forging’’— proof #26...more each month 


Early clarification of your plans for fastenings can well be the 
difference between a fast and precise assembly job and one 
involving costly delays. Avoid headaches by planning early— 
in the products design stage—the fastenings required to meet 
your specific needs. Your choice—standard or special design 
—is vital not only to fast assembly, but to “making” your 
product. No product can be better than its fastenings. 


One of our jobs at Scovill, as fastenings specialists, is to 
help you select the best modern fastening for your specific 
need—a featured standard fastening or a part requiring our 
ingenuity in special design. And our skill, illustrated in the 
specially designed cold-forged item above, makes possible 
delivery at a subtantial saving in money—materials—motions. 


Avail yourself now of Scovill ingenuity in standard or 
special design and cold-forging. Profit by calling a Scovill 
Fastenings Expert to assist you in your selection. Call today. 


3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws— Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also ‘available in 
standard slotted head styles. 


SCOVILL _MANUFACTURING COMPANY 


WATERVILLE oprocucrs DIVISION 


| > | 
WATERVILLE 48, CONN. | &3| TEL. WaterBURY 3-3151 


NEW YORK, Chrysler Building + DETROIT, 714 Fisher Building - CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. » SYRACUSE, Syracuse - Kemper Insurance Bldg.- LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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sistance equals .00031 ohm after 90 hr. salt spray. A 
continuous 200 hr. vibration test shows no breakage of 
wire strands or diminishing pull-out value. Compari- 
sons indicate a weight saving of 78 per cent over other 
types of connecting equipment for equivalent function. 
The coating is a hard, moisture-proof, arc-resistant film 
containing a fungicidal substance. The laminated phe- 
nolic base may be readily attached to uneven surfaces 
and will withstand shock and service abuses without 
cracking, as well as remaining unaffected by extreme 
atmospheric conditions. L. S. Brach Mfg. Corp., 
Newark 4, N. J. 


FLEXIBLE ELECTRIC HEAT UNIT 


Because it can be coiled in close or in widely spaced 
turns around pipes and cylinders, spiraled around molds, 
or fitted to odd contours, this heat unit will find many 
uses such as in deicing installations on airplane engine 
nacelles, on hangar doors, on molds where critical tem- 
peratures must be maintained, in the heating of pipes 
and valves carrying viscous fluids, and perhaps, in the 
plastic field. Of metal-ceramic construction, it can be 


Octal base and socket in- 
sures correct insertion in 
circuit. 


High-purity aluminum 
throughout internal con- 
struction, eliminates corro- 
sion caused by dissimilar 
materials in contact. 


Single and multiple sections, 
With etched foil (Type 
AEP) for higher capacities 
in smaller can sizes, or with 
plain foil. 


25 to 500 volts D.C.W. Ca- 
pacitance ratings from 5 to 


50 mfd., and combinations oe . by, : 
@ of voltage and capacitance, coe ah 

i- J IF CTR et J ‘au! Cc | made in varying lengths and diameters and in capacities 
«= 5.8. Y/ - J upwardly to 15-20 watt per lineal inch. Exact tempera- 
¢ AY ACITITO Bas | tures up to 1000 deg. F can be maintained without 
ot / J ~ | deterioration of the structure. Heat may be applied 
; , through direct contact of the unit or may be transferred 
© Senet Tipe AP sepaties ame quick-change ézy through clips or fixtures. This unit may be left ex- 


electrolytics that facilitate testing and replacement in , ‘ : 
equipment where continuity of service is the primary con- posed or may be sealed over with insulating cement. 
sideration. Installed merely by plugging into standard H. & A. Mfg. Co., 86-100 Leroy Ave., Buffalo 4, N. 7; 


octal socket. Widely used in military, aircraft, police and 
broad 2 i i 
roadcast equipment; in public address and sound movie GLASS-BONDED MICA PRODUCT 


systems; in industrial-electronics, etc. Also recommended 


for better grade auto-radio and home-radio receivers. . ‘ ‘ 
Specifiable for structural supports for radio circuits, 


‘ variable condensers, motor generator brush holders, 

e Write for DATA as high voltage arc shields, antenna reel insulators, insu- 
initia: Wicd hia ed citiatiiel, « Cbiakii edie etaieine lated couplings, oscillator circuits, radio frequency coil 
problems for engineering collaboration, specifications, quotatious. forms, radio frequency switches, magnetic relays, lead-in 
insulators, and electronic heating equipment, this glass- 

bonded mica sheet has high dielectric strength, pro- 

longed resistance to electric arcs, no warpage, low 

coefficient or thermal expansion, and resistance to sud- 

den temperature changes and fungi growth. It will not 

soften until it reaches a temperature of 800 to 900 

deg. F, but its permanent expansion in a 15 min. cycle 

is .05 per cent at 750 deg. F, .29 per cent at 850 deg. F, 

and 1.75 per cent at 950 deg. F. At one me. after 48 

hr. in distilled water at room temperature, the dielectric 

constant is 7.21 and the power factor is .002-.003. Arc 
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IMMEDIATE 
OR GRADUAL 
ADAPTATION TO 
YOUR PRODUCT! 


STN HLL 
UNTRUE 


the design and manufacture 


WRITE FOR YOUR COPY TODAY 
of wiring systems, harnesses, 


rT Ttat ieee Lil: Mee) dials] 
and electronic components 
. eliminating all complex, 


cumbersome, unnecessary parts! 


AIRCRAFT-MARINE PRODUCTS INC. 
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ACCURACY 


The surgeon’s deft hand is clumsy in comparison 
with the exacting requirements of Milford’s shop 
standards. 


The building of precision fasteners for Uncle 


Sam’s war needs, exactly to 
specification—accurately, 
smoothly finished and delivered 
on time—has resulted in a vast- 
ly increased capacity for accu- 
rate service in the peacetime 
production of rivets, Phillips’ 
recessed-head screws, and 
other fastening devices in 
which MILFORD specializes. 


Accurate FASTENING SERV- 

ICE is also your privilege 

whether or not MILFORD be 

your source of supply for 

fastening devices. We are always interested in 
working with “hard to satisfy” people. 


she 


SUMILFORD 


a & MACHINE CO. 


EASTERN DIVISION — CENTRAL DIVISION 


MILFORD,CONN. * ELYRIA,OHIO. 








resistance is 45 milliamp. on the average and 427 sec, 
Physical properties are as follows: Water absorption 
009, coefficient of linear expansion 10 x 10° per deg, C, 
density .100 per cu. in., specific gravity 2.83, color vray, 
surface hard—smooth, porosity—after 6 hr. in dye at 
10,000 psi., no visible penetration into sample. Mechan- 
ical properties are the following : Tensile strength 8,500. 
10,000 psi., compressive strength 35,000-45,000 psi, 
flexure 17,000-18,500, impact strength in energy ab- 
sorbed is 0.437 ft.-lb. per in. of width and 2.25 ft.-lb, 
per in. square, These mica sheets are available in the 
indicated thicknesses for three sizes of sheets as are 
herein listed— 
8% x 14¥Y in. 6% x 18% in. 10% x 12% in, 
¥% in, \% in. ¥ in. 
Ae ¥% He 
Va “ 
% Ys 


International Products Corp., 2554 Greenmount Ave, 
Baltimore..18,. Maryland. 


LOW PRESSURE ROTARY PUMP 


Designed for industrial specification points and as an 
economical method for pumping all types of liquid lubri- 
cants, this pump has a capacity of from one gal. per 
min. at 600 rpm. to four gal. per min. at 2400 rpm. It 
has a high volumetric efficiency pumping extremely low 
viscosity fluids. Tooth construction of the spur gear 
eliminates excessive sliding and reduces slippage of the 
fluid. Each tooth completely fills the mating space, as 
the gears mesh, and perfect sealing action is effected. 
Protection against excessive pressures is afforded by a 
relief valve. Complete balance is effected by equalized 
fluid pressure throughout the pump. The vacuum cre- 
ated by the two identical precision cut spur gears draws 


the fluid through the pump inlet. The fluid then passes 
between the teeth of the gears to the discharge side of 
the pump. The meshing of the gears forces the liquid 
into the discharge line. Driving gear is equipped with 
a free floating type drive shaft, of fine grained steel, 
with shear pin to minimize damage caused by foreign 
materials. A spring loaded oil seal is used on the drive 
shaft which is tanged to fit the power drive slot. “he 
spur gears, made of special alloyed cast iron, are «ast 
integral with the shaft itself. The shafts are precision 
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THIS DUMORE MOTOR HAS 
AN UNUSUALLY WIDE 
RANGE OF OPERATION! 


Its job right now is to drive a metering pump, 
delivering anti-icing fluid to airplane propeller 
blades. Here are some of the unusual condi- 
tions it must meet to satisfy the requirements 
of its vital function: Its speed is controlled by 
a rheostat to provide a flow of from two and 
one-half to thirty gallons per hour! 

When the minimum flow is required the 
pilot turns the knob from “off” to “low” and 
the motor must start and run, on even the 
minimum current, At whatever setting of the 
rheostat, the motor speed is expected to be 
relatively stable, unaffected by such external 


ror Crlia 


JOR BY THE 


GALLONS ¥ 


conditions as temperatures up to 160° F. or 
down to 65° below zero. 

This motor, and the other thirty-odd 
Dumore Aeromotors, now aiding in various 
ways to bring a victorious end to the war, 
will one day supply the power for many varied 
motor driven devices now being planned. 

Engineers and manufacturers —learn now 
the many advantages in planning your post- 
war products around the distinctive features 
of Dumore motors, for greater service, sales 
appeal, profit. Write today for interesting 
descriptive literature. Address The Dumore 
Company, Motor Division, Dept. MM20, 
Racine, Wisconsin. 


DUMORE 


“MOTOR-PLAN”’’ YOUR 
POST-WAR PRODUCT, NOW! 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 
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machined to bearing limits to rotate'in the bore of the 
pump housing, eliminating the need for bronze or roller 
bearings, and assuring long bearing life. Self priming 
and self lubrication of all moving parts are features of 
the pump. It can be bolted onto any machine in pogi- 
tions to suit the power take-off. High pressure r:nge 
on this pump is 200 psi. and vacuum to 26 in. mercury 
gauge may be reached. It weighs 3% Ib., complete. 
John S. Barnes Corp., 301 South Water St.; Rock- ] 
ford, Iil. 


LIGHT WEIGHT MIDGET RELAY 


For specification points where weight and space are at 
a premium, this relay weighs only 1.2 oz., and measures 


“O 

F course,” said Holmes. “It was obvious 
from the first .. . when the Amalgamated, Pro- e , oar : ad 
tective, Beneficient Society of Spring Users kept ~ ae ' 1%eo x 1%e2 x 7% in., SPST. 
bringing in all those wonderfully accurate coil ~~ : . It operates on dc. only, and has 
and torsion springs and proffering riches for in- : me 6a switch capacity of DPDT with 
formation as to their source it made an exciting > . ) 1.5 amp. contacts. Its power re- 


case. A bit of nutmeg on a packing case was . : i ; 
the clue that led to Connecticut ... Once there 4 quirement 1s 1.75 w att. Guardian 
. everyone knew. When he starts making SS Electric Manufacturing Co., 1400 


mouse traps they too will be better and you ' W. Wash. Blvd., Chicago 7, Ill. 
can get rid of the cat.” Easier than beating a 
path is writing— 

PLASTIC MOISTURE-PROOF FILM 


J | Q F "4 & A if 1] r fF ] Complete aircraft engines and small, intricate mechan- 
az = a 


ical parts which would be ruined by moisture are being 
EPL VII, shipped in protective coverings of this packaging film 
which is impervious to moisture, no matter how long E 
the film is exposed. Aircraft engines were formerly 
shipped abroad with a thick covering of grease which 
was difficult to remove, expensive and not completely 
successful. Protected by this plastic, the engines can 
be put into immediate use overseas, ~ Firestone Tire 
and Rubber Co., Akron, Ohio. 


66 Farmington Ave. Plainville, Conn. 





PLASTIC BASE CAPACITORS 


Characterized by uniform quality and stability under 
high ambient temperature conditions, these capacitors 
of synthetic dielectric material are suited for radio-fre- 
quency blocking and 

by-pass _specifica- 

tion points in com- 

munications and 

other electronic 

equipment. The in- 

ternal foil and as- 

semblies are ar- 

ranged for low in- 

ductance and low 

foil losses. Care- 

fully treated to as- 

sure a rigid assembly and lasting characteristics. undet 
vibration, shock and wide temperature changes, these 
capacitors are supplied in plastic cases which guard the 
interior assembly against moisture. General Electric 
Co., Schenectady 5, N. Y. 





CURVED ELECTRODES 


For effective preheating of domed plastics preforins, 
a special output electrode arrangement comprising dual 
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ow’s this for POWER FACTOR 
and DIELECTRIC CONSTANT 


POWER FACTOR 


10° 


FREQUENCY CYCLES/SECOND 


HESE curves show how closely Formica 

MF-66, glass mat base laminated phe- 
nolic insulating material, approaches cera- 
mics and other high quality insulators at 
high frequencies. It can perform many of 
the functions for which these materials were 
once thought necessary. 
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At the same time it has the mechanical 
strength to withstand sharp blows and the 
vibration that is so often present where air- 3 7 
borne, ship, and ground installations must e (OF 194082 2 IOP: AP 
be used. Dimensions are stable under FREQUENCY CYCLES / SECOND 
changes in temperature and humidity. MF-66 

resists the growth of fungi and may be used 


in the tropics. @ These data represent average values measured at 

normal laboratory conditions of temperature and 

° 5 iti . 

icine menel Bamnlen shmeteaieting, of humidity on specimens not previously conditioned. 
machinability and workability — speeding 


production and reducing labor costs. 


This combination of qualities opens a wide 
field for the application of the material which 
as yet has scarcely been scratched. 


Test samples are available on request. 
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SOLDERING IRONS 


are widely used 


in industrial plants 


throughout the country. They are designed 
to withstand the strain of the continuous 
service required of factory tools. 


SPOT SOLDERING MACHINES 


designed for treadle operation for 
advancement of iron and solder 
leaving operator’s hands free for 
handling of product. 


SOLDERING IRON TEM- 
PERATURE CONTROLS 
prevent overheating of 
soldering irons between 
soldering operations. Irons 
do not deteriorate when 
being used. The idle 
period is the cause of 
deterioration. 

SOLDER POTS 
ruggedly constructed pots 
of various sizes designed 
for continuous operation 


»} and so constructed that 
m™ they ore easily and 


igh quickly serviced, should 


elements have to be re- 
placed. 


Write for Catalog 


ELECTRIC{SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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FINEST-MADE 
AND MOST-WIDELY IMITATED 


' PILOT LIGHT ASSEMBLIES 


Dialco creative Engineering has origi- 
nated numerous types of Pilot Lights 
which set the standard for the industry. 
COMPLETE WITH LAMPS: To speed 
production we offer a vast line of Pilot 
_, lights completely assembled with proper 
~ G.E. or Westinghouse Lamps : 
SPECIALISTS IN NEON APPLICATIONS 

» Send specifications for immediate 
solution. of your problem. Write for 
complete Catalogue. 


or G (N OF THE 


r 70k 


= 


YOU CAN DEPEND ON DELIVERIES 


Tac eee 


900 BROADWAY 


Telephone Algonquin 4-51 80-1 


NEW YORK 3, N. Y 


2-3 


curved lower electrodes in combination with a standard 
flat upper electrode, has been developed. These elec. 
trodes also preheat conventional cylindrical preforms 
and heating irregularities due to variations in preform 
thickness are reduced. The lower electrode assembly § 
is readily removable, thereby facilitating transfer of 
preheated material to molding press. On the upper 
electrode assembly there is an air gap adjustment which 
regulates the air gap between upper platen and preform 
charge so that it facilitates evaporation of volatiles and 
minimizes irregular heating. Airtronics Mfg. Co., 5145 
West San Fernando Road, Los Angeles, Calif, 


TRANSFORMER INTERSTAGE FILTER 


This filter will lend itself to effecting gain simultane 
ously with its frequency discrimination. It provides a 
2:1 step-up ratio, 
with band pass at- 
tenuation of 40 db. 
per octave. This 
unit employs a dual 
alloy magnetic 
shield which re- 
duces inductive 
pick-up to only 150 
millivolt per gauss, 
The dimensions in 
its hermetically 
sealed case are 1¥% 
x 24% x 24% i 
This filter can be 
supplied for any 
band pass hachaley from 200 to 10,000 cycle. United 
Transformer Co., 150 Varick St., New York 13, N. Y. 


TIGHT-SPOT CELLOPHANE 


Specifiable for wrapping wires in electric cables, where 
it saves space and acts as a fine retardent as well, this 
cellophane, so thin it would take approximately 100 
sheets to make a pile an inch high, is finding increased 
use in industrial tight spots. It has proved so satisfac- 
tory in the air that it is now extensively employed in 
Navy cables and is expected to find ready use in other 
wires and cables, so that the maximum number of them 
can be placed within metal conduits. Since the cello- 
phane is manufactured in different colors, it is also 
used as a coding device inside the cable, each color indi- 
cating a different strand of wire. Sylvania Industrial 
Corp., 4406 Chanin Bldg., New York, N. Y. 


SELF-LOCKING NUT 


Eliminating all current difficulties in precision fasten- 
ing as well as the need for accessories now used to keep 
the nut in place, this self-locking nut has been developed 
after years of experiment. It is all-metal, thus eliminat- 
ing plastic or rubber insertions. It does not jam the 
threads to fasten, and has full and undisturbed threads 
throughout the entire length of the nut. No cotter pins 
or wiring are necessary for the nut itself has a feature 
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re2EM@ WALLS ARE A SYMBOL 


A foundation solid as only a quarter century 
of competent research can make it—a struc- 
ture of accumulated scientific knowledge 
interpreted by mature thinking—chemists, 
metallurgists and engineers with the realis- 
tic urge that “aluminum must be made to 
work harder today”—the finest of modern 
equipment. This is Aluminum Research 
Laboratories. 

This is the reason why, when the emer- 
gency of World War II threatened, research 
didn’t have to be started. It had been under 
way here for years. 

Light metal alloys had been invented 


ALCOA' 
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ALUMINUM RESEARCH LABORATORIES 


to meet practical conditions. Methods of 
producing aluminum, of fabricating and 
assembling it, were developed. This infor- 
mation was disseminated among the 
companies from which today’s miraculous 
applications of aluminum have sprung. 
Alcoa research can mean a lot to you 
during these wartimes and postwar. The 
illustrated booklet published at the time of 
the twenty-fifth anniversary of Aluminum 
Research Laboratories will give you a quick 
picture of their activities. For a copy, write 
ALUMINUM CoMPANY OF America, 2179 
Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM 
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PUT A BEE 


in your boss’s bon- 
net to give tracing 
papers the old 
heave-ho, and to 
switch to tracing 
cloths... Arkwright 
Tracing Cloths! 


Sold by leading drawing 
material dealers everywhere 


UP A TREE 


because the tracing 
papers you use just 
won't stand up un- 
der frequent correc- 
tions or constant 
handling? 


YOU'LL SOON SEE 


that frequent cor- 
rections and con- 
stant handling don’t 
hurt Arkwright 
Tracing Cloths a bit. 
In the long run, 
you'll also see they 
cost no more than 
tracing papers. 
Arkwright Finishing 
Company, Provi- 
dence, R. I. 











which enables it to hold at any desired point. The nut 
will withstand high heat temperatures, oil, or any other 
disturbing element that might affect proper function. 
ing. It will maintain its locking features regardless of 
the number of times it is screwed on and off, and the 
self-locking principle will not injure the thread of either 
the bolt or the nut thus assuring long life. Dzus !*as- 
tener Co., Inc., Babylon, New York. 


CIRCUIT BREAKER 


Has instantaneous trip or a se- 
lection of three time delays. Im- 
proved SP unit for 240 volt ac, 
and 125 volt de., 50 amp. max,, 
the unit may be front or rear 
connected. Overall dimensions 
are 5% in. long by 21g in. high 
and 1% in. wide. Heinemann 
Circuit Breaker Co., 939 Plum 
St., Trenton 2, N. J. 


MERCURY PLUNGER RELAY 


Producing a faster, cleaner break with no chance for 
mercury splash or a prolonged arc, this mercury 
plunger relay has a crown-shaped wire guide which 
keeps the plunger upright and 

friction-free. The arc is 

broken over a_ hardened 

ceramic material which elimi- 

nates “powdering” and pro- 

longs service life. These units 

are of the normally open type, 

available for ac. up to 440 volt 

and de. to 250 volt, with con- 

tact capacities as high as 30 

amp. All have hermetically 

sealed, mercury - to - mercury 

contacts, which are positive, 

chatterless and noiseless. There 

is no exposed arc. H-B Elec- 

tric Company, 6104 North 21st 

St., Philadelphia 38, Pa. 


PRECISION THERMOSTAT 


For remote control of the temperature of liquids, gases, 
and solids, through a calibrated, continuously adjustable 
range of 200 to 600 deg. F. Useful for the control of 
electric heating elements in 
embossing presses, _hot- 
plates, heat-treating salt 
baths, deep-fat fryers, etc. 
This thermostatic control is 
capable of handling loads up 
to the full 15 amp. 125 volt 
ac. rating of the switch, has a 
heat-sensitive system of the 
hermetically sealed, liquid- 
filled type.and sensitive to the impulses from a bulb, a 
bellows and a capillary tube of such length that the unit 
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LF CENTURY OF PRACTICAL 
FIELD TESTS... 


in every type of electrical 
equipment from generators 
to wall switches! 


Can you use the services of an expert with 50 years’ experience in 
testing, developing and specifying insulating materials? 

Then specify the Westinghouse line of ‘“Tuffernell’’ Insulating 
Materials. They’re the result of fifty years of field tests with every 
type of electrical equipment. 

This Westinghouse experience with all conceivable types of insulat- 
ing materials has built up an authoritative file of exact application 
data. All of it is made available to you through Westinghouse Insula- 
tion Specialists. Call on them for help in your insulating problems. 

Valuable material from this ‘“‘insulation know-how” is now made 
available to you in the new Insulation Sample Book. This simplifies 
selection of varnishes, tapes, fabrics and papers with actual samples. 
Copies are available through your nearest Westinghouse distributor. 
Ask for B-3322. Westinghouse Electric & Manufacturing Company, 

lation ample "Bgok for East Pittsburgh, Pa., Dept. 7-N. J-06358 
plifies selection, ordering 


and application of Micas, 
tapes, fabrics and papers. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


INSULATING MATERIALS They 


a 
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Vany material 
Vany quantity 
Vany shape 


Hubbard produces parts like these 
for application in thousands of 
products, accurately formed and 
shaped to perform definite func- 
tions. Send us your specifications 
and prints or, describe the results you 
want fo obtain. 


M. D. HUBBARD 
SPRING CO. 


512 Central Ave., Pontiac 12. Mich. 





can be mounted at some distance from the heating ele. 
ment. The control is housed in brass of 3 in. diam. and 
21546 in. deep and mounts by two 10-32 screws On 
2%. in. centers. Mu-Switch Corp., 38 Pequit St, 
Canton, Mass. 


FLEXIBLE-BAND TYPE HOSE CLAMP 


For aircraft use and designated as Series 820. Con. 
struction features include a patented swivel-action nut 
which rocks on swivel pins and tips down when the 
thumb screw is tightened. This cinches the band, pre. 
vents slipping and gives an unusually high back-off 


torque. Flexible band conforms to the shape of any 
clamping surface and does not pinch, regardless of 
screw pressure. Vibration-proof, tightness under all § 
conditions and ruggedness perinits re-use without eff- 
ciency loss. Band and saddle are of stainless steel, and 
the screw, nut and pad are made from plated alloy. 
Easily installed or removed without tools, the clamp is 
available in three standard sizes. Marman Products 
Co., Inc., 940 W. Redondo Blvd., Inglewood, Calif. 


TROPICALIZED RESISTORS 


Provide two-way protection against deterioration in 
tropical or humid locations. Each component is en- 
closed in a special phenol formaldehyde case. After 
complete dehydration the resistor is carefully sealed in 
a special compound, and further made impervious to 


atmospheric conditions with a phenol formaldehyde cap 
which is accurately machined to fit the case. Leads are 
bare at the point of entrance through the case, and are 
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The Stover Self- locking Nut is a beautiful example of precision manu- 
Et sore but it “packs tremendous stamina.” Sixteen precision machines 
are employed to make and test it—and to give the vibration-defying grip 
that spotlights the Stover nut among modern fasteners. 

New in principle, the Stover Self-locking Nut represents a notable 
advance over other locking devices, especially in its employment of the 
natural elasticity of metal to give it holding power; its one-piece construc- 
tion without complicated assembly, and its ability to lock firmly at any 
point’on the bolt. 

Evidence of the efficiency of the Stover Self-locking Nut multiplies rapidly 
in war production where, under Army-Navy specifications, it is giving 
exceptional resistance to the loosening effects of vibration. ‘ 


@ May we send you 
descriptive literature 
and samples? 


SELF-LOCKING NUT 


“IT WON’T SHAKE LOOSE” 


ego 


New York 17, N. Y., 101 Park Avenue » Detroit 2, Mich., General Motors Building 


REPRESENTATIVES'IN PRINCIPAL CIETLES 





Ryerson isa conveni 
ver ten thousand dif 
ses and sizes of s 

fe mediate shipm 
nearest Ryerson plant: © 
waukee, Detroit, St. Le * 
; nel Cleveland, Pittsbu 

delphia, Buffalo, New Ye 


PACKING OR AD- 
MOS TMENT due to 
Automatic Shaft 
Seal. Eliminates 
shaft packing, pre- 
vents oil leakage, 
and ends trouble- 


Investigate Gast 


Rotary Designsfor 


re gi ; 
some adjustment. oa standard or special 


applications to suit 
your particular needs. Our 
ability to supply air pumps 
on special order, engineer- 
or specific applications, 
n eb) P mp 
aircraft 
OL 
»k into” the hoes 
tages ast NOlaries 
unequalled maintenance 
and operating economy 
pace and weight saving 
le-free elaeielair tila 
1y applicationin which 
compressed air or vacuum 


is used 


MO RTS re WRITE TODAY fi 
Quicker-acting, CATALO eg 
lighter weis > cuum Pumps, ¢ 
OR WEAR ore nee EES 
Oe eal fore | ie 
Gast Composition] ing pu 


1d Air Motors 
ROTARY 
Vanes against cyl- hy y AIR 
inder wall; 20 OTORS e COMPRESSORS 
springs. MOTO Se ¢ P| sSS¢< Ss 


VACUUM PUMPS 


" GAST MEG. CORP., 135 Hinkley St, Beaton Harbor, Mich. 
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hermetically sealed with special compound, No cre 

age of moisture or fungus: growth can take place at any 
point. Corrosion, electrolysis or oxidation are barred 
from the resistor unit. These resistors are available in a 
wide range of resistance values and wattage ratings with 
accuracy tolerances for various specification points, In. 
strument Resistors Co., 25 Amity St., Little Falls, N. J, 


FENCE CONTROLLER TUBES 


Both the discharge tube, and the rectifier have glass en- 
velopes and standard 4-pin base. Connections are all 
brought out to the pins in the base. Electrical charac. 
teristics include discharge at 875 to 950 volt dec. at 8 


milliamp, for type 208 (glow discharge tube) and fila- § 
ment volt, 2.5 ac., filament current, 2.5 amp., maximum 
rms. ac. volt 1250, maximum de. current, 125 milliamp, 


for type 207 (the rectifier). Taylor Tubes, Inc., 2312 
Wabansia Ave., Chicago, III. 
RUBBER PLUGS 


After a long period when material and manpower short- 
ages prohibited the manufacture of rubber plugs and 


cube taps, production of these connection plugs has been 
resumed, Electrix Corp., 420 Lexington Ave., New 
York, N. Y. 


SYNTHETIC RESIN 


When properly used in-a low-pressure lamination 
process, this synthetic resin will reduce size as a re- 
strictive factor in postwar plastics. In low-pressure 


ELECTRICAL MANUFACTURING 





"EXPERIENCE 


) : Cam 
Pictured above is a sectién of an assembly line in one of our St. Joseph plants. W ine Uys 


SAVE TIME and GRIEF 


by having Whitaker produce your wiring assemblies 


A quarter of a century of experience is All Whitaker produced assemblies are 

made available to you when you turn engineered to specifications, and pass ex- 

your wiring harness and assembly jobs acting inspections. 

over to Whitaker. | In addition to custom-built engineered 
You will find that the statement wiring assemblies, Whitaker also offers a 

“Whitaker can wire it” is no idle boast quality line of standard stock cable prod- 

... We have the experience, plus ample ucts ... We cordially invite you to write 


plant facilities for volume production... and advise us of your needs. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
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Tue pUuBLic and industry, with fine spirit, 
have cooperated with us in expediting 
Christmas gift shipments. This is a final 
reminder to make December Ist the day by 
which you have forwarded your gifts, par- 
ticularly to out-of-town addresses. Your 
government requests it so that there will 
be no interruption in the flow of material 
needed by our armed forces. 

The nation-wide Railway and Air Ex- 
press Service welcomes its annual responsi- 
bility of making Christmas a happy occasion 
for millions by delivering shipments safely 
and on time. Remember, please, to wrap 


carefully —address clearly —call us early. 


BUY THAT 
EXTRA 
BOND NOW 


INVESTMENT 
IN AMERICA 





lamination, heavy machines are not needed for many. 
facture is simplified by the fact that existing three. 
dimensional items may be used as forms or molds, 
and thus duplicated in plastic. The postwar fabricator 
will first make a textile coat to fit either the outer or 
inner dimensiotis of the mold. The textile coat is in 
pregnated with the resin, slipped on or into the mold, 
and baked for about 10 minutes after the center of the 
laminate reaches the temperature of boiling water, 
Among other prospective uses, airplane sub-assembligg 
and full sized radio and television cabinets are listed, 
Monsanto Chemical.Co., St. Louis 4, Mo. 


TELEPHONE TYPE RELAYS 


Protection of coils against moisture, corrosion and elec. 
trolytic action is an important feature of these midget 
type relays designed for communication, electronics and 
aviation specification points. They meet rigid Army Ait 
Force test for altitude, vibration, shock, humidity and 
extreme temperatures. Dimensions are only 1% in. 
long, 1 in. wide and 16 in. high including the first 


two pairs of contacts. Each additional two pairs of 
contacts add %.in. more. The weight is 134 oz. The 
coils have a range of 1%4 to 70 volt de. An efficient 
magnetic circuit permits operation with plus or minus 
25 per cent voltage fluctuation. The insulation is made 
of inorganic-base plastic for minimum high frequency 
loss and extra mechanical strength. Every unit is sub- 
jected to a 1,000 volt break-down test. Any arrange- 
ment of contacts can be supplied for making or breaking 
(or both) up to twelve contacts. Springs are of re- 
silient, low fatigue alloy with over-all welded silver con- 
tact surfaces. Sufficient back pressure assures dead 
beat, positive wiping action. Betts & Betts Corp., 549 
West 52nd St., New York 19, N. Y. 


HAMMERED METALS SIMULATED 


Finishes which simulate hammered silver, copper, 
bronze and other ornamental metals, have been devel- 
oped and are for application on most metals and phenol 
formaldehyde molded plastics. A base coat of the color 
is sprayed on, and then quickly followed. by a spatter 
coat of figitid finish to produce the hammeted pattern 
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What to Look for 
en Selecting Varnished Cloth 








STARCH VS. VARNISH 


The first thing to look for when selecting a varnished cloth is the 
degree of sizing. The more starch used in the sizing process, the less 
varnish there will be in the finished product — and it’s the varnish 
















a that insulates, not the starch. G-E varnished cloth contains minimum 
le sizing and maximum varnish impregnation. Heavy sizing produces 
‘y a “slick” appearing cloth — one that looks “nice”. Minimum sizing 


helps produce a cloth with high dielectric strength, low power factor, 


g : resistance to moisture, excellent heat aging and long shelf life. 
2 BUY WAR BONDS 
- AND KEEP THEM 


d @ Hear the General Electric 

9 radio programs: “The G-E All ideal varnish must be soft enough to retain maximum flexibility and to 
Girl Orchestra’ Sunday 10 
p.m. EWT, NBC. “The World 
Today” news every weekday encountered. 
6:45 p.m. EWT, CBS. 


DEGREE OF VARNISH HARDNESS 


Next consider the varnish — particularly its degree of hardness. The 


delay stiffening; yet hard enough to withstand abrasion where it may be 


For additional details consult your local G-E Distributor or write: Sec- 
tion RIM- 1241-12, Resin and Insulation Materials Division, General Elec- 
tric Company, Schenectady 5, N.Y. 


GENERAL @ ELECTRIC 
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*“GaRLOcK Packings and Gaskets are doing a job on our 
ships—they’ll help us lick our packing problems at the 
plant back home, too!” 

“And don’t forget how well those Kiozure Oil Seals 
are working out.” 

Yes, GARLOcK products give superior performance for 
our Armed Forces and for industry everywhere. You 
can rely on their dependable service. 

THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Tue Garvockx Kiozure Oil Seal (Pat- 
ented) resists oil and water at high or 
low temperatures. Stays firm; stands up 
under severe conditions without losing 
its toughness, density or resiliency. 


GARLOCK 








in the base coat. When a conveyor oven is used, parts 
may be placed on the conveyor chain immediately afte; 
spraying and baked at medium heat. When the regy. 
lar convection oven is used, the product is allowed to 
set for 15 to 20 minutes before baking. Either method 
produces a durable lustrous finish. With a special 
spatter gun, the size of the pattern is regulated by the 
air pressure of the gun. The finish is practical for 
heating units, air conditioning equipment, and molded 
radio cases, among other products. Maas & Waldstein 
Co., 438 Riverside Ave., Newark 4, N. J. 


POWER PLUG AND RECEPTACLE 


Designed for use in aircraft, this power plug and re. ff 
ceptacle, are used with 24-30 volt circuits and 100 amp. 
but because of their heavy construction, will carry higher 
currents. The receptacle is usually installed in some 
area adjacent to the starting system and is wired into it 


in the customary manner. The plug is attached to af 
battery bank or motor-generator set by a suitable length 
of flexible wire. These units are furnished in two 


| types. One has two large contacts and is specifiable 


where manual switching is used; the other is furnished 
with a small pin and sleeve which closes a circuit to a 
contactor where electrical means are used. This con- 
tact is the last to be made and prevents burning of the 
pins and sleeves which sometimes occurs on the other 
type if the starter switch is accidentally closed before 
the plug and receptacle have established a good connec- 
tion. The insulators are moulded of high impact re- 
sistant plastic and the covers are of heavy gauge steel. 
Lock nuts are provided throughout to guarantee se- 
curity. The neck of the plug is threaded to take stan- 
dard A-N cord grips. The receptacle is arranged for 
wiring with lugs. There is also an adapter to fit the 
plug that provides proper contacting means for the 
British type receptacle. All contact areas are silver 


ELECTRICAL MANUFACTURING 





Sarry Mortiner — 


~ youd Lé too rough on our customers! 


WHY KURZ-KASCH FOR PLASTICS? 
Kurz-Kasch offers a 28 year old reputation 
for thoroughly-engineered, quality produc- 
tion. ¢ One of the largest, best-equipped 
exclusive custom molding plants in the coun- 
try—75,000 sq. ft. of floor space with 125 
compression and transfer presses of all sizes. 
e Complete mold-making and finishing facil- 
ities. ¢ Extensive production sequences of 
radio-frequency preheating equipment, with 
full experience in their use. ¢ Complete in- 
sert-production 
shop. ¢ For satis- 
faction in plastics, 
key these facilities 
into your produc- 
tion line. 


DECEMBER 


Tue man who runs your plastics job 
at Kurz-Kasch isn’t run-of-the-mill 
material—and he doesn’t start from 
scratch, He’s either learned molding 
through long years of Kurz-Kasch 
training, or he has graduated from an 
apprenticeship following a thorough 
job-training course. 

We've got a couple of other new 
wrinkles too, even if we are one of the 
oldest names in the business. For in- 
stance we've got a complete shop for 
producing all types of metal inserts 


right in the plant. And extensive 
radio-frequency preheating equip- 
ment—with more experience with it 
than most. 

If you know plastics, you know that 
these production improvements— 
plus the facilities described here— 
make for the progressive but sound 
type of leadership you want to find in 
your molder. If you don’t know plas- 
tics, knowing your molder helps even 
more. Put your plans up to Kurz- 
Kasch today, and see for yourself. 


BUY WAR BONDS FOR VICTORY — HOLD THEM FOR PROFIT 


Korz-Kasch 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit 
Indianapolis ® Los Angeles ® Dallas ®@ St. Lovis ® Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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Let Us Help You 
aaa a 


KEEPING 
COSTS LOW 
ON SPECIAL 
RESISTANCE 
WINDINGS 


Production of special resistance windings at a 
low unit cost requires skilled operators and spe- 
cialized equipment. 

TRY TUTTLE FIRST 


High Quality—Special Heating Elements—Standard Replace- 
ment Heating Coils. Send for Bulletin SI01A, 


H. W. TUTTLE & CO. Adrian, Mich. 


fF onee ON THE AXIS! 


Aiding in the wizardry of elec- 
tronics, Fenwal THERMOSWITCHES are used 
in radio detection units to insure constant 
temperature of the crystals that select and 
maintain a desired frequency. The rugged con- 
struction and extra-sensitivity of Fenwal 
THERMOSWITCHES make them ideal equip- 
ment for war... and peace. 


INCORPORATED 


LLM ec llba el L Ldclbidbe hia dille da 


10 PLEASANT ST., ASHLAND, MASSACHUSETTS 
REAL TMMAMTEAS IN: cMNRRRE 8 Oa 
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plated to afford good conductivity and the steel covers 
are cadmium plated to resist corrosion. All devices 


_ meet A.N. specifications concerning this material. Har- 
| vey Hubbell, Inc., Bridgeport 2, Conn. 


SNAP SWITCH BREAKER 


Designed for military use on aircraft, tanks, ships, 


| landing craft, etc., but adaptable to protection of motors 


and other equipment having high starting surge cur- 


rents, this circuit breaker takes 350 deg. F above and 


60 deg. F below 

zero without trip- 

ping. The actual 

trip temperature of 

the breaker without 

flow of current is 

350 deg. F, ambient 

temperature. The 

high differential be- 

tween operating 

and breaking tem- 

peratures is a dis- 

tinguishing feature 

. of this breaker. The 

high resistance is accomplished by bi-metal design. No 
appreciable mechanical load is exerted on the bi-metal 
as it trips the breaker. This breaker’s performance 
specification is AN-C-77. The range is 5 to 50 amp. at 
32 volt, ac. or dc. The breaker is capable of breaking 
2500 amp. on short circuit. It easily meets the require- 
ments of holding for one hour at 115 per cent of rated 
current, breaks within the hour on 138 per cent of rated 
current, and breaks at 200 per cent of its load between 
10 and 100 sec. These tests are all at the ambient 
temperature of 77 deg. F +1.8 deg. F. For shock test, 
breaker is dropped from such.a height that a decelera- 
tion of 50G units is obtained. The breaker is vibrated 
under load on a vibration machine with an excursion of 
0.06 in., and at a frequency which varies between 600 
and 3300 rpm., and not to trip during this time. For 
durability test, the breaker undergoes 10,000 cycle of 
make and break operation at rated current. When the 
trip handle is held on, the breaker can be held for 10 
sec. while operating at 400 per cent of rated current 
and still operates within specification limits. This 
breaker is enclosed in moisture-proof black-phenol for- 
maldehyde case. It is panel-mounted by two %o 
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lhe Magic of Clecucal Corto 


AKE another look at that new product your designers are plan- 
ning. It may be that Automatic Electric control devices can make 

it function better—at lower cost. It’s worth checking into. 
To help designers perfect new developments—or improve old ones 


5 - . : ? z Here are jobs that can be done easier 
—Automatic Electric offers this unique three-point service: 


and better with Automatic Electric 


1. Technical advice by experienced field engineers, who know conn Miletus 


the “how” and “why” of control technique. 


2. A complete range of relays, stepping switches, and other con- Automatic Selection and Switching of 
trol units—time-proved products readily adapted to your Circuits e Time, Temperature and Se- 


aaa quence Control « Counting and Total- 
3. = conee One manufacturing service for complete err otis Meant daditeiies Genatiiee 


e All Types of Electrical and Electronic 


Ask our field engineer for a copy of our catalog of control devices. > F-8" 


He will be glad to show you how they can serve you. 


(ZI 


AND OTHER CO YNTROL DEVICES 


AUTOMATIC ELECTRIC SALES CORPORATION 
yy 8 T Ps M A | H 6 1033 West Van Buren Street © Chicago 7, Illinois 


ELECERIC “Sarheedaabkeds meee 


(Canada) Limited, Toronto 
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HEN gods and goddesses ruled the earth, 

they used to favor some mortals with 

The Elixir of Life . . 
gave everlasting life. 


. a potent draught which 


Today, we do what the immortals did centuries 
ago... but with surer and more useful re- 
sults. When we give a permanent magnet a 
“shot” of magnetism, we are in a sense giving 
it everlasting life. 
phenomena that the energy of a permanent 


magnet remains unchanged in an electrical 


For it is one of nature's 


circuit providing the demagnetization forces 
remain constant. 


This is one reason why permanent magnets 
are so useful to industry and the sciences. 
The energy is always there. 


+ 


CINAUDAGRAPH CORPORATION 
6 SELLECK STREET STAMFORD, CONN. 


12-C C-1 


PUL ed 


CORPORATION 








screws, %4 in. long, for %¢@ in. thickness of panels 
equipped with heavy copper terminal bus bars. Overall 
size 2% in. x 2 in. deep below panel, x 34 in. wide. 
Littelfuse Inc., 200 Ong St., El Monte, California, and 
4757 Ravenswood Ave., Chicago 40, IIl. 


FLAT KEYING RELAY 


By a new improvement which consists of an energy 
absorbing material, sealed within a contact carrying 
cage, the “chatter” has been re- 
moved from the unit. The com- 
pound used is not affected by 
age, oil or moisture. Features 
of the relay include 50 milli- 
watt input ; mica insulated arma- 
ture; suitable for keying a 50 
inc. rf. signal; capable of keying 
up to 150 words a min. or 60 
impulses per sec. and contacts 
will carry up to 2 amp. Kurman Electric Co., 35-18 
37th St., Long Island City 1, N. Y. 


CO-AXIAL CONNECTORS 


Featuring precision silver-plating of their accurately 
machined brass bodies and beryllium-copper contacts, 


. oN é 


these co-axial connectors have 
been designed to meet the spe- 
cialized performance requirements 
of high frequency instruments. 
These components maintain the 
close tolerances essential to per- 
manently trouble-free operation, 
while guarding all surfaces against 
corrosion. Units comply with ap- 
plicable Army and Navy specifi- 
cations. Diamond Instrument 
Co., Wakefield, Mass. 


INTERCHANGEABLE PLUG-IN TIMERS 


Featuring flexibility in resistance welder control, these 
timers with interchangeable plug-in type control panels 
make possible the conversion of timing controls to 
~ , standard types in a 

| few seconds. Use 

of a flexible cable, 

multi-point plug 

receptacle for the 

interconnection be- 

tween a control 

panel and the power 

supply unit plus a 

slotted-hinge type 

panel mount re- 

duces the removal 

of a control panel 

to a simple hand 

operation. Pro- 

vision of a spare 

control panel to replace any one of a group in service 
permits the inspection or servicing of all welder controls 
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The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings are available. 


Available in sizes 5 H.P. and smaller. 


DECEMBER 1944 


The tens of thousands of owners who already have Howell 
Motors are “walking on air.” Producers do like quality. 


But, we all know the entire electric motor industry is 
confronted with a serious situation today. Demands for 
motors are up. Manpower is short. Materials are scarce. 


While we are swamped with orders for Howell Motors, 
we have flatly refused to skimp on quality in order to speed 


production. However, we fully recognize our obligation to 
put forth the maximum effort in serving our customers 
NOW! This, we are doing. 


Cig toragpower by 
HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 


Manufacturers of Quality Motors Since 1915 





IDEAL FOR MANUFAC- 
TURE AND SERVICING 
OF ELECTRICAL 
ASSEMBLIES 


Don't think of Cherry Rivets only as “‘blind"’ rivets. Just 
remember they are upset with a pull instead of a pound 
—that they need no bucking bar—no backing up—that 
they turn a two-man job into a one-hand operation. 

Then you will use them in all hard-to-get-at spots 
(in corners—wherever space is limited). You will use 
them in all types of metal structures; you will use them 
in plastics, plywoods, enameled surfaces (the pull ac- 
tion doesn't crack or shatter brittle surfaces)—They will 
work in soft materials (rubber, leather, fabric) without 
bending, buckling or tilting the rivet. 

With Cherry Rivets, short runs become production 
jobs without tooling or special set-up. Remember, too, 
that Cherry Rivets have wide tolerance in hole size and 
grip length—are fast to use and most economical. 

See for yourself how Cherry Rivets can cut produc- 
tion costs in your plant. Write for Handbook A-43. 
Address Department A-118, Cherry Rivet Company, 
231 Winston Street, Los Angeles 13, California. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS 'SSUED AND PEND'NG 


to be performed without shutting down any of the 
machines. The power supply unit is adaptable for 115, 
230, 575, or 460 volt, 50/60 ac. service by shifting one 
jumper. The entire unit is mounted on a single pane! 
that can be removed by taking out four screws. Pre- 
cision timing, fully electronic and adjustable by easil: 
read dials accurately calibrated in cycles, is provided 
for wide ranges of welder electrode movement and pres- 
sure sequences thereby providing the utmost flexibil- 
ity of operation for the product within which the unit 
is integrated. Each time adjustment is independent 
of all others. Weltronic Co., 19500 West Eight Mile 
Road, Detroit 19, Mich. 


ROTARY RELAY 


This relay, operating on a rotating, balanced principle, 
is designed for specification points involving severe vi- 
bration, tempera- 
ture and humidity. 
The basic unit is a 
compact driving 
mechanism provid- 
ing up to 30 degrees 
of clockwise or 
counter clockwise 
rotation, and meas- 
uring 2% x 14x | 
134 in. It pro- 
vides a variety of 
contact arrange- 
ments adaptable for 
either spaced wafer 
type switches or 
switches in sepa- 
rate compartments. Where switch wafers are not used, 
a special self contained coil break switch is provided. 
Price Brothers Co., Frederick, Md. 


PLASTIC RIVET 


Featuring one man application and a blind fastening de- 
vice, this rivet has lock action by the wedge principle 
which obtains uniform pressure, regardless of the oper- 
ator. It will faster laminated sheets without cracking 
or damaging them and retains the perfection of its own 


optical surface even after application of the single blow 


that is required to lock it in position. Its decorative 
value may be of interest to the designer of furniture, 
frames and containers. It is suitable for metal, wood 
or plastic fabrication. Victory Mfg. Co., 1105 Fair 
Oaks Ave., South Pasadena, Calif. 
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AL eel a 
ABOUT SOME SMALL mn) 
MT KNOW WE MAKE 
MOLDED PLASTICS, 
UE 


THIS conversation might 
easily occur at our re- 
ception desk because 
here under one roof and 
management we produce 
both small motors and 
molded plastics in large 
quantities for use in widely 


different products. 


aaa BOTH 


YES, YOU 
AT GENERAL INDUSTRIES 


(ery 

. 

ae Take small motors. We’ve built Smooth Power 

units for many years for our own line of velvety operat- 

ing recorders, record -changers and turntables. We 
supply standard or designed-to-order Smooth Power 
drives and assemblies for automotive devices, controls 

and other small electric products. Our customers include 
leading manufacturers in a wide range of industries. 


ge 

©) -- Now about molded plastic parts. We have the tye 
equipment for small and large work in any quantities. 
Our engineers, mold makers and machine operators ENERAL 
have the combined “know-how” to deliver better plastic 
parts quicker and at prices in line with our established NDUSTRIES 
high quality. If you visit our factory (and you'll be 
ad you'll a amazed at the enedie of our work hadith 
and at the length and quality of our customer list. 


Yes, you can buy both small motors and 
molded plastics for your postwar prod- 
ucts from General Industries. We suggest 
a general discussion now, to be followed 
by details when our war work has been 
finished. It will be appreciated if you will 
address the specific division ... motors 


or molded plastics. 
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‘TYPES. forms, sizes and related variations for those eleo- 

tric motors which the engineer-designer may specify for 

M he S integration within his product. Revised frequently, this two- 
way table covers the offerings of ELECTRICAL MANUFAC- 

TURING advertisers. To use, merely select the basic charac- 

. ter of the performance desired with due regard for the energy 

What They Will Do supply as indicated by the A, B, C, D, and E key letters. 


Who Makes Them 


(Continusd on p. 166) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Electric Mfg. Co. 
iance Div. 
otors Corp. 


Alliance Mfg. Co 
Baldor Electric Co. 
Barber-Colman Co. 
Bodine Electric Uo. 
Barke Electrie Co. 
Century Electric Co. 
Delco A 

Gencedl’ ti 


Black & Decker 


Ry Miniature <1/50 
Ze Fract. 1/50-1 
° 
4 


> 


Integral, 1-744 
Large <7 


Constant 
Synchronous 
Varying 
Adjustable 


Compensated repulsion 
Repulsion-start induction 
Repulsion induction 
uirrel Cage 
Wound rotor 
Shaded pole 
igh cycle 
Normal torque, 
normal starting current 
Normal torque, 
low starting current 
High torque, 
low starting current 
High slip 
Low starting torque, 
normal starting current 


Low starting torque, 
low starting current 


| | OPERATING | 
CHARACTERISTICS 


FRAME 


pe ventilated 
Horizontal 
Vertical 


Flange 
Bracket 


SPECIAL 


FEATURES | aNGS. | MOUNTING | 
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BH NON-FRAYING FIBERGLAS SLEEVING 


ie and electricians don’t have to 
be contortionists when working with non-fraying 
BH Extra Flexible Fiberglas Sleeving. Remark- 
ably resistant to stiffening, this always supple 
insulation won’t crack or rot with age. Whether 
in tough, active service or dead storage, it re- 
mains “‘fresh’”’ and easy to work, retaining ity 
full insulating efficiency indefinitely. 


This special-processed sleeving won’t burn and 
is non-crystallizing at low temperature. It offers 
all the natural advantages of Fiberglas—high 
dielectric and tensile strength—chemical and 
moisture resistance—and many more—in addi- 
tion to its own unusual properties. 


You’ll want to see for yourself the cleaner 
cutting, non-fraying and non-stiffening features 
of the sleeving that simplifies assembly, lasts 
longer and cuts repair costs. BH Extra Flexible 
Fiberglas Sleeving is available in all standard 
colors. Sizes from No. 20 to 5%”, inclusive. Write 
for your samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 


FLEXIBLE AS STRING! 


Here’s another high quality BH Fiberglas Sleev- 
ing. Due to the BH exclusive process no saturant 
is used, yet it will not fray out when cut and will 
withstand heat up to 1200°F. Made in natural 
color only—all standard sizes. Test it and try it! 


proouctTs 


Dept. M Conshohocken, Penna. 


DECEMBER 1944 





What They Will Do 
Who Makes Them 


(Continued from p. 164) (Continued on p. 168) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Fairbanks, Morse & Co. 


“ABC | ABCE | ABCE 
“ABC | ABCE | BG 


High cycle 
Normal torque, 
normal starting current 
Normal torque, 
low.starting current 
h torque, 
low starting current 
>| High slip 
- 2 Low starting torque, 
O<| normal starting curren 


“KBC |ABCE | ABCD | ACDE 
‘Aelia |) 
B 
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the luxuries provided passen- 

has kept car weights at a nearly 

- eonstant, high level throughout the years. 

Specialties added to comfort-condition 

coaches have grown steadily in size and 

number. Contrariwise, car bodies have 

been reduced to almost one-half their 
weight of 1906. 

Alcoa Aluminum Alloys have been 
important contributors to the car shell 
weight-reduction program, They will do 
the same thing for specialties. 

In addition to this weight-saving abil- 
ity, aluminum alloys offer high strength, 
sturdiness and dependability. You know 


J ALU 
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Ai 
WEIGHT OF BODY 


1906 —62,600* 


WITHOUT SPECIALTIES 


WEIGHT OF BODY 


1928—56,6007 
WITHOUT SPECIALTIES 


ogncslfststnanees 


WEIGHT OF BODY 


1938—33,500* 


WITHOUT SPECIALTIES 


LIGHTWEIGHT ALUMINUM WILL HELP REVERSE THE UPWARD TREND 


the miracles aluminum has _ performed 
in the country’s war effort. Aluminum 
provides high electrical and heat con- 
ductivity. It is highly resistant to 
corrosion. Because of the many attractive, 
durable finishes possible with aluminum, 
it lends itself well to the designer who 
is seeking ways of achieving unusual and 
interesting effects. 

Aluminum is available, with W.P.B. 
approval, for other-than-war purposes. 
Alcoa representatives will gladly assist in 
determining how and where you can use it. 
Write ALumMinuM CoMPANY OF AMERICA, 
2179 Gulf Bldg., Pittsburgh 19, Penna. 


MINUM 
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MOTOR 8 What They Will Do 


Who Makes Them 


(Contimasd from p. 166) 


ic 


& Mfg. Co. ent 


A—SINGLE PHASE 
B—POLYPHASE 
CcC—DI 


D—UNIVERSAL 
E—TORQUE 


Redmond Co. 
& Myers, Inc. 


Packard Elec. Div. 


Reliance Electric & 
Engineering Co. 
Star Electric Motor Co. 
B. A. Wesche Electric 
Co. 
esti: 


Speedway Mfg. Co. 


A. G. 


p5| Risetere <i 06 
2) Fract. 1/50-1 
gs 


a0 


vonlomemarbalioe 
BCE | ABCD 
—|" BG _|"ABG_ 


Normal torque, 
low starting current 
High torque, 
low starting current 
High slip 
“Low starting torque, 
rmal starting current 
a a 


3 
: 
: 
oa 


FRAME 


BEAR- 
INGS | MOUNTING | 
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WE'VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 


a, How complete are Dow services 


for the magnesium user? 


Dow is the pioneer and major producer of magnesium 

. the principal developer of its alloys and fabrication 
techniques . . . and the leading sponsor of its wide- 
spread application in many fields of industry. So it is 
only logical to consult Dow relative to any phase of the 
usage of the lightest of all structural metals. 


The broad range of Dow magnesium activities begins with the 
extraction in large quantity of the virgin metal from Michigan 
brine and from the waters of the sea... it includes production 
of a complete line of Dowmetal Magnesium Alloy ingots and 
an accompanying line of fluxes and protective agents . . . it 
extends to complete mill and foundry facilities for cast and 
wrought products and a jobbing fabrication shop for stamping, 
drawn parts and assemblies . . . all supplemented with the 
knowledge accumulated in 28 years of experience in engineer- 
ing and metallurgical research. 


Thus Dow's pre-eminent position in the magnesium field makes 
it exceptionally well qualified to work with you in any develop- 
ment where the high strength-weight ratio of a metal is valuable. 


eee uuae 


by 

& ee; 
<> Ne 

a. waQ TAL ¢ fey 


me Oa 


ay —" MAGNESIUM DIVISION ¢ THE DOW CHEMICAL COMPANY 
‘\ MIDLAND, MICHIGAN 


New York © Boston + Philadelphia + Washington «+ Cleveland + Detroit + Chicago «+ St.Louis * Houston + Son Francisco + tos Angeles * Seattle 


Lge tt 


1 Teh YO RY et IA lestcetclestcs | 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


ais” are il- 
71 — ‘see talog we 
ee ch includes oe 
e sets per 1M = 
wel 


pieces, 
fractions: 


ree ee SR eee ee etd BURY > 


COMPACT: 
4 IN HIGH 
2% IN DEEP 
2%) IN WIDE 


WEIGHT: 
'' POUNDS 


ELIZABETH AGA New Jersey \ 


Ge) ahs N 


A _aTterS 
AME Ni GAS ACCUMULATOR 





SMALL SWITCHES 
(Continued from p. 93) 


requirements, but require depth and breadth under the 
panel. Then there is the pull chain switch that goes 


~ through a two or four step cycle but which is limited 


to simple off and on contacts. These switches have not 
been popular on appliances because they fail to indicate 
the circuit position (except by pilot light). 

The rotary type switch offers by far the greatest 
variety of switching possibilities. Here we are not 
limited either by number of positions or multiple circuit 
paths. The simplest rotary switch is the so-called sur- 
face type developed for early lighting control. This is 
available in one or two positions and one or two mul- 
tiple paths. ~It is usually cataloged as a single-pole, dou- 
ble-pole, three-way and four-way type. It can be used 
for selecting one, two or three circuits (as for electrolier 
lighting, speed control or the control of lights from sev- 
eral points) or for reversing motors. It has also been 
applied to the control of heater coils on electric ranges. 
The electric range field now has an eight position rotary 
switch with five circuit paths designed especially for 
use on ac. This switch usually provides one or two 


TABLE II 
WHAT SNAP AND TOGGLE SWITCHES DO 


Service and Duty 


Weatherproof Light Duty 
Polarized Heavy Duty 
Anti-Capacity Fast Operating 
Indicating Slow Operating 
Noiseless 


Maintaining the Circuit 


Voltage—Volt Drop 
Current—Heating 


Opening the Circuit 
Inductance—Arcing Time 
Atmospheric Condition 
Temperature 
Humidity 





Operating Circuit _ 
Alternating Current 
Direct Current 





Capacity — Mechanical Factors 


> ‘i Vibration 
tho Shock 
Amp Linear Movement 


Chemical 





Establishing Circuit 





” Cc 
Kind of Load: a 


Inductive Size and Cost 


Resistive - re eens 
In-Rush Small or Large 


off positions. with up to.seven on positions. The on 
stations can be arranged to open or close certain paths 
to fit any circuit selecting scheme required. This is done 
by cams on the roller shaft that raise and lower the con- 
trol arms. Thus the heating elements (two or three) 
can be connected independently to either 110 to 220 
volt, in parallel or series on either voltage. This pro- 
vides a variety of heats from a minimum to the maxi- 
mum of all coils. The same switch can be applied to any 
device where a number of predetermined operations or 
steps for control are needed. It is not necessary that 
the steps be followed in any sequence as the switch 
can be turned in either direction any number of steps 
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“OTEEL-SIX” Portable TESTING INSTRUMENTS 


PANEL INSTRUMENTS Roller-Smith “Steel-Six’’ portable testing instruments were de- 
Included in the broad range of electrical instruments signed primarily for general testing where a highly accurate, and 


that bear the R-S mark are the 3.5" miniature panel moderately priced instrument is required. The rugged all-metal 


ee ates ore rane War ae, 2 Se. case is both dust- and moisture-proof and also furnishes full mag- 


39.2-1944. Other R-S instruments include switchboard _ netic shielding of the movement. Large window openings com- 


and portable types to meet practically every indus- — hined with well-designed dials set exceptionally close to the front 

trial, power and laboratory need. Let us quote prices : uf 

and deliveries on your instrument requirements. of the case afford unusual readability. Instruments are approxli- 
mately 6’ square by 4” in depth. Ratings cover a broad range of 


testing requirements. 


“‘Steel-Six” testing instruments are supplied with single or multi- 
ranges for the measurement of direct current in amperes, milli- 
amperes, volts arid millivolts; for alternating current measurements 
of amperes, milliamperes, volts, watts, power factor and frequency. 
Catalog 4340 contains complete information. Send for a copy today. 


ROLLE R-SMIUTEH scraceven, venna. 


Canadian Plant: ROLLER-SMITH MARSLAND LTD., Kitchener, Ontario 
Sales Representatives 


in all Principal Cities STANDARD AND PRECISION ELECTRICAL INSTRUMENTS OF EVERY TYPE 
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for electric motor insulation 


3600 Potomac Av - Phone: CAPitol 1500 - Chicago 51, Ill. 


LAMICOID FABRICATORS INC- 


Midwest Fabricators for Mica Insulator Co 


TUE 


Specialists in -y pig 
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A switch of this type will handle up to 30 amp., yet its 
space requirement is under 4 in, in any direction. 

Toggle switches are old friends constantly being re 
fined and improved in design. They are particularly 
useful to the small tool and home appliance field. Origi- 
nally intended only as an on and off switch but now 
available with one, two or three poles and with two or 
three positions. Thus they can be used on machines 
designed for three phase ac. circuits where all legs of 
the circuit must be broken and for a combined on and 
off and reversing switch. 

By using silver contacts, or silver plating the brass 
or bronze contacts the carrying capacities of these small 
switches has been doubled. Some makes will handle 
10 amp. on 125 volt, while the smallest ones will take 
up to 3 amp. 


SPECIALS IF YOU WANT THEM 


OME manufacturers still cater to the supply of 

custom built switches but there are now so many 
standard designs available that almost any designer 
can adopt one rather than seek a special design. For 
example, one has the choice of handle, style of mounting ; 
and also terminal or pig-tail connections. 

Handles may be of the lever, trigger or grip type. 
Lever handles may be large or small. Trigger handles 
may be provided with a latch for holding the switch 
closed or without latch so the switch springs open when 
the hand releases the trigger. Grip handles are similar 
to triggers but are operated by closing the hand rather 
than pulling on a trigger. Slide handles are also made 
to latch or release. Then there are handles with “eyes” 
for attaching rods so the switch can be operated from 
a remote point. 

Toggle switches can be mounted in a single hole 
by means of lock nuts above and below the mounting 
panel. The length of the shaft varies to suit different 
panel thicknesses. These are available in standard 
lengths of %4, 1% and 1%» in. and in special lengths 
to order. The standard shank size of 1545 in. diam. 
fits in a 4 in. hole. Toggle switches can also be mounted 
with two or four screws. Some are provided with 
straps for mounting in standard switch boxes or con- 
dulets. There are various ways in which the terminals 
can be arranged or the switch can be had with pig tail 
connections. 

In the small switch field there has been two notable 
developments. The wiring device industry has added 
a small toggle switch which can be mounted in units of 
one, two or three on the usual single gang wall plate, or 
in groups of two on condulet covers. Pilot light and 
plug receptacles of a similar size provide for combina- 
tion of switch, plug and pilot mounted on a plate which 
previously would hold only one such device. The ar- 
rangement certainly permits greater usefulness of the 
standard wiring devices as well as space saving. It 
already has found an application on small office ma- 
chines, industrial equipment and household appliances. 
These switches are rated up to 1250 watt—10 amp., 125 
volt—5 amp., 230 volt. Size of switch unit 134 x % x 
5% in. Made in SP, DP, 3W and 4W. 

Another small switch has been designed to meet 
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._. PISTONS 


A leading Diesel manufac- 
turer has used ArmaSteel 
pistons for years, chalking 
up impressive records of 
continuous service. 


GEARS 


Faster gear produc- 
tion through casting 
closer to finished di- 
mensions and easier 
macffining is a lead- 
ing advantage of 
ArmaSteel. 


CLUTCH 
THROWOUT COLLARS 


The special qualities 
of ArmaSteel well 
fit it for the heavy 
loads and wear to 
which throwout col- 
lars are subjected. 


BUY ANOTHER 
WAR BOND FIRST 


The metal that boosts output, cuts 
costs, saves time, when “GO-Day” comes 


The time lag from plan board to 


finished product can be cut 


sharply with ArmaSteel, the metal that has proved its mettle in 
hundreds of strategic war uses. 
sider these factors: 


% 


ArmaSteel is cast to conform closely 
to final shapes, cutting machining time, 
lowering cost of manufacture and re- 
ducing scrap loss. 


. ArmaSteel is much easier to machine 


than steel bar stock and forgings of the 
same Brinell hardness. 


. ArmaSteel has a uniform structure and 


a high yield ratio, with good fatigue 
and wear properties. 


. ArmaSteel responds to selective hard- 


ening by any of the commercial pro- 
cesses, such as induction, flame-hard- 
ening or bath immersion. 


In your reconversion plans con- 


. ArmaSteel maintains its properties at 


sub-zero temperatures. 


. ArmaSteel may be machined and pol- 


ished to the mirror finishes so necessary 
to reduce friction. 


. ArmaSteel can be cast to combine 


several parts in one integral casting, 
thereby reducing machining and. as- 
sembly costs. 


. ArmaSteel can be heat-treated to 


cover a wide range of physical 
properties. 


Leading manufacturers have proved ArmaSteel to be an excep- 
tionally versatile material, adaptable to varied requirements and 
lending itself to time-saving techniques. 


Investigate ArmaSteel. 
in your product. 


It may effect savings and improvements 
Write us, detailing your requirements. Specify 


ArmaSteel in your reconversion plans. 


CAST FOR A 


® INDUSTRY 


SAGINAW MALLEABLE IRON pivision or GENERAL MOTORS 
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SAGINAW, MICHIGAN 


“Reg. U.S. Pat. Ou 
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certain operating conditions in which the larger switches 
do not compete at all. Several makes of this switch 
are now available and while each manufacturer stresses 
| certain points in his design, all are sufficiently similar to 
| be discussed as one type. Their outstanding feature 
is the small amount of operating travel and pressure 
required to operate. While it requires as little as 5 oz. 


to operate, the pressure differential may be as low as 
Y% oz. Similarly, the movement to operate need be 


oe ” ss . no more than 4» in. with a movement differential as low 
SE ming | as 0.0002 in. 


These small switches offer fast contacting with pre- 


‘ | cision operation, small size with high ratings per size. 
W I L L B E T H E H E A R T B E A T | The size is under 2 in. length, 1% in. width and 1 in. 
OF TOMORROW'S INDUSTRY 


New electronic-engineered timing devices 
by Haydon, now measuring and motivating 
thousands of mechanical functions in war- 
time industry, will find wider scope in un- 
counted duties after the war. 

They are engineered into new applications for 


homes, factories, laboratories; in transportation and 
communication — in 


short, Haydon timing de- I d 
vices will regulate and 
govern the energy of a on 
tomorrow, for greater 
economy and efficiency. 
Write for latest catalog. 
ULTIPLE-circuit lever switches offer 
almost any desired variety of operations. 
A—Static-shielded and of non-corrosive con- 
struction, this master cam lever unit has re- 
movable contacts. B—Locking and unlocking 
types are available. This unit has a handle 
formed to accommodate heavily gloved hands. 


B 


thickness. Ratings go as high as 15 amp. on 110 volt 
ac. and up to 1200 watt at 600 volt. Their construction 
is such as to make mounting easy. They can be com- 
bined for multiple operation. Many actuating methods 
have been developed for these switches. In only on¢ 
way are they seriously limited and that is with respec! 
to number of contacts. They can provide only one cir 
cuit path of form A, B, or C. However, additional cir 
ail cuits can be operated by combining relays and switche 
Sg eames The mercury tube switch was developed a number 


a ee 
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‘why so many EE’S 
consider solder a= 


F HYDENT connectors had no other exclusive virtues . .. EE’s would 
still insist on their use because they slice connecting costs! Here is 
about how a cost comparison works out: 


HYDENT 
Solder 
* (indent Type) 
100 


Connector Cost virtually a stand-off 
Solder Cost a total saving 


Labor Cost a big saving 
(Installing) 


But on all other counts, too, the HYDENT (indent-type) connection ranks 
equally high. It saves space, because it's more compact; it’s strong mechan- 
ically, efficient electrically, and it has proved beyond doubt . . . through ser- 
vice records extending back for years . . . that indenting is the one way to 
make permanent electrical connections permanent. 

For complete specifications on HYDENT connectors, available in all 
types and for all wire and cable sizes, write to Burndy Engineering Co., 
107 Bruckner Boulevard, New York 54, N. Y. 


IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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2300 FRAME MOTOR 


1/5 HP at 3800 RPM 


The basic design of 
the 2300 Frame Motor has been used 
in scores of individual modifications. Many 


of these designs are complete and 
available—others for new equipment 
can readily be developed. 


ELECTRICAL MECHANICAL 


Series or shunt wound Low weight factor 
High starting torque 


Torque at 6000 RPM 

Torque at 3800 RPM _{in. oz.) 

Lock Torque in. oz.) 

Volts input (min.) 

Volts input (mox.) 
{int.) 


| W. Congress St., Chicago, U.S.A 
TeV be wemedel has 504-1: 


telt pal New Y * 








of years ago to meet the hospital requirement for noise. 
less functioning. In this respect it has no equal. ]t 
is likely to find a more general use. Mercury is an 
excellent medium for carrying an electrical current. 
The switch is operated by tipping the mercury carrying 
tube so the mercury flows either to close the gap between 
the terminals imbedded in the tube, or to open the gap. 
The mercury is low in resistance, breaks clean with |im- 
ited arcing and will handle satisfactorily up to 45 amp. 
at normal voltages. 

Since the contacts are totally enclosed there is no 
danger from fire. This makes this type of switch highly 
desirable for use in places exposed to volatile gases and 
materials susceptible to spontaneous combustion. Since 
the angle at which the switch must be tipped to make 
or break the current is a factor in the operation of the 
switch, this fact is frequently employed in devices which 
must have a limited or restricted travel. 

Combining the switch element with a circuit breaker, § 
fuse or resistance is another recent development to 
save space, simplify control or increase protection. 
When fuses are combined with the switch, space for 
the fuses is provided in the switch base. This makes 
for a compact unit and saves extra wiring as well as 
fuse blocks. 

One type of switch with built in circuit breaker em- 
ploys a thermostatic element in the form of a washer 
which is cupped downwards across the contacts when 
cold and upwards when heated to the point selected for 
release. In snapping from one position to the other it 
breaks the bridge between contacts, thus opening the 
circuit. The circuit will restore itself the minute the 
thermal disk cools sufficiently or in a modified form will 
remain open until reset with a hand operated lever 
or button. It is the heating action of the current as it 
passes through the disc that causes the disc to expand, 
consequently the size and material of the disc can be 
gauged for any particular current value and release. 
Similar snap action switches employ strips of thermal 
metal with good results. 

In another type of combined switch and breaker a 
heating coil is used to create the heat for expanding the 
thermal strip. In these switches the strip itself does 
not carry any current but is heated from the coil. The 
advantage of this method is that it permits easy inter- 
change of heating units to change the value of current 
which trips the switch. 

Circuit breaker switches add to the protective value 
wherever the machine (and or operator) may be dam- 
aged or injured in case the machine jams or is over- 
loaded, but they should not take the place of the usual 
fuses or protective devices which are required by the 
electrical code. 


SWITCH-RHEOSTATS 


OMBINATION of a switch with a rheostat was 
first developed by the radio industry to provide a 
simpler method of turning on the radio and controlling 
the volume. Both switch and rheostat are controlled from 
the same knob, a turn of which first moves the switch 
from off to on; then moves the rheostat arm to reduce 
the resistance. Thus the volume is increased from zero to 
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M/YE AND NOTHING ELSE! 


i. Making wire—that’s the full time, all time job of 
Roebling wire specialists. Wire Specialization— 
P. that’s the secret of Roebling quality. 
n0 E When you see the name Roebling on a reel or coil 
ly § —you know it has real significance. It stands for 
nd ; integrity in electrical wires and cables—integrity 
ce Ef that has been the watchword of. generations of 
ke Roebling wire specialists. 


Give your product the plus in safety and depend- 
ch & ability which Roebling electrical wires and cables 
assure, Available in types for all purposes—from 
portable cords and magnet wire to heavy power 


to cables. 

yn, 

or & i 

es JOHN A. ROEBLING’S SONS COMPANY 
- TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 
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| E Ni PACEMAKER IN 
rt we 2 L WIRE PRODUCTS 


-e WIRE ROPE AND STRAND © FITTINGS * AERIAL WIRE ROPE SYSTEMS * COLD ROLLED STRIP * ROUND AND SHAPED WIRE 
ten § AIRCORD, SWAGED TERMINALS AND ASSEMBLIES * SUSPENSION BRIDGES AND CABLES + ELECTRICAL WIRES AND CABLES 
uce WIRE CLOTH AND NETTING * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
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This Pure Carbon Engineer 
is your Collaborator 
on Brush Problems 


Pure Carbon’s engineers are located in most 
principal cities. There’s one near you, ready to 
serve you at short notice. 


He’ll analyze your brush problems in terms of 
motor design. 


He'll help you select brushes best suited to 
your requirements—from over a hundred standard 
grades. 


He'll aid you in developing and engineering 
special grades of carbon for special applications. 


Write us today—We'll arrange to have the Pure 
Carbon engineer see you at your convenience 


Product Designers! Write for Bulletin Describ- 
ing Uses of Pure Carbon SEAL RINGS. 


Pure Carbon Co., Inc. 


1909 NOBRAC ST. ST. MARYS, PA. 





maximum by continuous movement of the knob. This 
same method of control is now used on fans except tat 
the resistance is increased rather than decreased as the 
knob is turned away from the off position, thus decre.s- 
ing the fan speed. One reason this is done in this way 
for fans is because fans requires maximum current at 
starting and therefore should receive full line voltae 
during this initial period. With machine tool operation 
the first method would be best so the machine is not 
speeded up just before it is stopped. This in many cases 
might be damaging to the work or hazardous. 

Where the motor of the machine must be both re- 
versed and speed controlled, a double-pole, double- 
throw toggle switch can be combined with a two-part 
rheostat so that one part of the rheostat serves for speed 
control in each direction and the switch is operated to 
reverse the circuit as the rheostat handle is turned 
through the normal off position. The off position is 
at the mid-point of the rheostat. 


FOR SPECIFIC RESULTS 


OMBINING a pilot light with a switch is by no 
means a new idea but is mentioned here merely to 
include this feature as a part of our discussion on 
switches. Pilot lights are particularly necessary when 
the switch fails to indicate its function. Lights can be 
used not only to indicate that the circuit is on but which 
circuit is in use. This last is helpful where there is 
more than one circuit operating device in series as a 
timer or limit switch. | 

Combining a receptacle with the switch is something 
that is seldom done but which might be done more fre- 
quently especially if there is any possibility of using some 
other tool in connection with the machine. This could 
happen in case one wanted to plug in a grinder or a 
hand drill or a soldering iron either to carry on some 
production operation or to repair the machine or a part 
in the making. 

The location of the switch on the machine or elec- 
trical appliance should have, as previously indicated, 
more than a passing thought. The component should 
be convenient for the operator to reach without getting 
his hand in the way of the business end of the machine. 
He should be able to locate the switch without searching 
for it. The switch should be rigidly mounted and also 
placed so it can be wired or serviced with ease. All 
live parts should be encased and any metal parts that 
come in contact with the operator should be grounded 
to the machine frame. The switch and its wiring should 
meet all the electrical code requirements in the locality 
where. it will be used. 

Choosing a switch of ample current carrying capacity 
is of course elemental. However, to be sure of this it 
may be necessary to determine if the machine will carry 
a heavy inrush starting surge where such starting 
characteristics apply. The switch must also meet 
mechanical, chemical and atmospheric conditions to 
which it and its device will be exposed. It is better prac- 
tice to protect against too much rather than too little. 
If the switch must be operated while wearing gloves, the 
handle should be large enough to conveniently grasp ‘t 
with gloved hands. 
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HITTING AN 


IGNITION PROBLEM 
ooo ON THE HEAD 


A major problem confronting today’s 
designer of electrical products is the 
proper selection of material for use 
where temperature variations occut 
frequently as in automotive ignition 
and radio parts. The unusually rigid 
requirements for dielectric strength 
and heat resistance in these items call 
for a plastic compound of extraordinary 


versatility. 


For the ignition parts illustrated at 
right, Durez technicians developed a 
phenolic plastic molding compound 
which not only more than meets the re- 
quirements for dielectric strength and 
heat resistance, but also has a low 
power factor, good moisture resistance 
and low shrinkage which reduces stress 
around inserts and renders the finished 
part less susceptible to cracking. This 
particular compound is mineral-filled and 
possesses far better arcresisting qualities than 


the usual wood-flour-filled material. 


The versatility of the more than 300 
Durez phenolic molding compounds 
has made their use practically universal 
throughout industry. Such properties 
as highest dimensional stability under 
all types of climatic conditions, chem- 
ical resistance, impact strength, heat 
resistance, dielectric strength and 
moisture resistance... render them in- 


valuable to the product designer. 
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Add to the product versatility of Durez 


compounds, the many new molding 
methods and processes developed by 
your custom molder, and you can 
readily appreciate the scope which is 
offered to imaginative minds with 


post-victory markets in view 


Many years’ experience in successful 
product development. has filled the 


PLASTICS THAT FIT THE JOB 



















































Durez files with a wealth of valuable 
data. These data, pius the full co- 
operation of experienced Durez tech- 
nicians, are available at all times to- 
wards the successful solution of any 
materials problem which you may 


have. 


Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N.Y. 


























SLIDING CONTACTS 


WLasde (23 


Meee Ch 


Feature These Advantages 


I. Low voltage drop 
2 Self lubrication— 


* low friction 
a Long wear 


4 Designed for high current 
* density applications 


5 Operates efficiently at 
* high altitudes 


* Gibsiloy C has the lowest voltage drop of any 
contact metal containing graphite. It is not ad- 
versely affected by various atmospheric conditions 
and altitudes. Gibsiloy C sliding contacts are rec- 
ommended for use in airplanes and tank turrets 
and other rotating electrical equipment—in in- 
struments, rheostats, and other sliding confact 
applications. Consult us on your contact problems. 
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MEET Gipson Etectric COMPANY 


8349 Frankstown Ave.. PITTSBURGH 21, PA. 





NEMA MEETING 


(Continued from p. 95) 


Battery Co., all of Chicago; W, I. Partergon, Steel City 
Electric Co. of Pittsburgh and E. H. Hammond, Ken- 
necott Wire & Cable Co., Phillipsdale, R. I. 

As is customary in Nema conferences all sessions of 
sections, groups and committees were closed ones. It 
was the general morning gathering on October 25 which 
brought announcement of the Declaration of Electrical 
Interdependence Program. In the afternoon an addi- 
tional general session covered various specific activities 
such as Adequate Wiring, Farm Electrification, 1945 
Nema Program, Budget and election of new members 
of the Board of Governors. 


STREAMER IS PRESIDENT 


k=: ED president of Nema, to succeed Leonard 
Kebler, chairman of the board of the Ward Leon- 
ard Electric Co., Vice President A. C. Streamer of 
Westinghouse Electric & Mfg. Co. promptly endorsed 
Nema’s new plan by stating “The National Electrical 
Manufacturers Association, with its 444 member com- 
panies, representing all phases of the wide flung activi- 
ties of the electrical manufacturing industry, still realizes 
that its number one task is meeting the demands of the 
armed services and dedicates itself to that purpose for 
the duration of the war. 

“Undoubtedly, the demands of the armed services, 
even with the bright prospects in Europe, mean that for 
many months practically the full resources of the indus- 
try will be devoted to this purpose. 

“The annual meeting of Nema has emphasized in a 
truly remarkable fashion the fact that as these demands 
taper off the industry has another obligation to the 
public, namely, towards contributing to that high level 
of eraployment necessary to maintain our economy. 

“All of one morning was devoted to discussion of 
what Nema members can do in the way of preparing 
for these peacetime markets for their normal products, 
the four principal markets being industry, the home, the 
farm and commercial establishments. 

“One of the most encouraging features was the con- 
tribution of younger coming men in the industry. Plans 
were crystallized that give great promise for the accom- 
plishment of this important objective.” 

Vice presidents of Nema are now: C. W. Higbee, 
manager wire and cable dept., U. S. Rubber Co.; E. A. 
Williford, general sales manager, carbon products div., 
National Carbon Co.; R. L. White, president, Landers, 
Frary & Clark; R. W. Turnbull, president, Edison Gen- 
eral Electric Appliance Co., and W. C. Johnson, vice 
president, Allis Chalmers Mfg. Co. 

New members of the board of Governors are: R. S. 
Edwards, president, Edwards & Co.; A. H. Filibel, 
president, Kelly-Koett Mfg. Co.; L. G. Hall, president, 
Stackpole Carbon Co.; Whipple Jacobs, president, Bel- 
den Mfg. Co.; Walter E. Poor, president, Sylvania 
Electric Products, Inc. and R. R. Titus, president Syn- 
thane Corp. 
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Design value. 








goes beyond 


price 


What does one designer build into his product that 
makes it sell at a profitable — while a competing 
article loses money for its producer? 


Little things, often hidden things. Little things that 
make a big difference, like Lord Shear Type Mountings 
of Bonded Rubber. 


Where there is machinery in motion, there is vibra- 
tion, and vibration means strain to machine and to man. 
Lord Shear Type Mountings and other bonded rubber 
products control and isolate vibration. 


Factories that are quieter, pleasanter, more efficient; 
automobiles, trucks, buses, locomotives, airplanes that are 
smoother and safer in operation; delicate laboratory 
equipment that is made more accu- 
rate and trust-worthy; these are the 
results that Lord is helping designers 
and manufacturers to accomplish. 


The science of vibration con- 
trol and isolation has been devel- 
oped by Lord for more than twenty 
years. This accumulated experience 
is available to you, without cost, 
whenever you are faced with a vi- 
bration problem. 


Write for free literature which 
will bring you up to date in factual 
information on vibration control. 
Lord Vibration Engineers will work 
with you to bring your product to 
a new standard of perfection. 


































BONDED RUBBER 


Buy More War Bonds 
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IT TAKES RUBBER In Shear TO ABSORB VIBRATION SALES REPRESENTATIVES 


NEW YORK - - 260 MADISON AVE. 
CHICAGO - 520 N. MICHIGAN AVE. 


LORD MANUFACTURING COMPANY \_ stein’ ct."Ss4s't cuve we 


ERIE, PENNSYLVANIA 





RAILWAY & POWER ENGINEERING CORP., LTD. 
TORONTO, CANADA 







Originators of Shear Type Bonded Rubber Mountings 
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STRIP 
HEATERS 


One of the most useful—and most 
widely used forms of Chromalox 
electric: heating units— 

For application to any flat or curved 

surface— 

Can be easily clamped tightly to 
surface by Chromalox Utility 
Clamps, bolted on studs welded 
to surface— 

The easy, convenient, safe way to 
heat almost anything— 

No gas fumes, no steam piping 
troubles, no flame hazard— 

Nothing but good, clean electric 
heat, hot where you want it, and 
nowhere else— 

Temperature as you want it, uni- 
formly maintained by thermo- 
stats— 

Surprisingly economical in opera- 
tion (check on this—it may sut- 
prise you)— 

Made in many lengths, up to 95° 
inches. All described in the Chro- 
malox Catalog 42, on request. 


READ 


“100 WAYS TO APPLY 
ELECTRIC HEAT” 


24 pages of practical pictures 
showing the right way to 
apply electric heating units 
for all industrial purposes. 
Write for your copy. 


EDWIN L. WIEGAND COMPANY « 


7530 Thomas Bivd., Pittsburgh 8, Pa, 


CHROMALOX mean: 


BAEC TRIC HEAT AT I1T5 Gest 





| velopments. 


SELF-SYNCHRONOUS MOTORS 


(Continued from p. 100) 


of a system well balanced, since otherwise serious error 


| may occur. 


- In general, such systems are intended for use at 


| speeds from a standstill to a few hundred rpm. Lim- 
| iting factors to long and satisfactory operation at higher 


25 50 75 100 


RESISTANCE PER LINE . 
(PERCENT OF LINE-LINE STATOR RESISTANCE PER MACHINE) 


RANSMISSION of _ indications 
over relatively great distances is 
an inherent advantage keyed to self- 
synchronous motor accuracy. This chart 
relates variations of torque for a gen- 
erator-motor system to line resistance. 


speeds are bearing and brush wear. The demand for 
high accuracy performance at low speeds must be bal- 
anced against possible needs for high speed operation. 
Maximum speeds should preferably be below 300 rpm. 


| unless machines capable of high speed operation are 


used. Generator-transformer systems operating at 
speeds in excess of 300 rpm. may have greater electrical 
errors than those listed in Table 1, the errors increasing 
slowly with speed. 


TOMORROW’S DESIGNS 


(Continued from p. 110) 


of perishable foods it will diminish the necessity for day 


| to day buying and so relieve pressure on both housewife 
| and grocer. 
| have lightened the burden of wartime food buying. 


Earlier distribution on a wide scale might 


Compared to food freezing, deep heating by induc- 
tion methods for cooking purposes, while it promises 
to be of great importance in the future, is far from 
being the accepted thing which is needed to make it 
important in the immediate consideration of new de- 
While the technique has already found 
wide industrial and medical application, too much re- 


| mains.to be done to bring it at once within the domestic 
| horizon. 


The manufacturing problems are not the 
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The screw that’s Built like a Gear 


A sound engineering principle 
makes Bristo Multiple-Spline 
Socket Set Screws your safest rec- 
ommendation for protection 
against vibration. 

This screw can be set up tighter 
than any other... for the spline de- 
sign pulls the wrenching force in- 
ward, not outward. It can be turned 
far beyond the point where an or- 
dinary screw would burst or at least 
round out to stop effective wrench- 
ing. Yet a flick of the key will 
loosen it for quick removal! 

Any assembly man will thank 
you for specifying Bristo. Assembly 
is easier, faster, especially when the 
fastening point is hard to reach— 


rue STRONGEST 


SMALL SCREW ON THE MARKET 


the splines in the screw cling to the 
splines on the wrench. 


al ry, 


es 
er 


Hex: key exerts out- Bristo: key exerts 
ward pressureagainst inward pressure; no 
socket wall; screw danger of rounding 

will round out or out or breaking 
reak. socket wall. 





And the man who buys and uses 
your product will be grateful for 
the stronger fastening. Because 
Bristos—no matter how small 
(even down to the No. 4 wire size) 
—have greater strength, will hold 
more tightly, than other screws of 
comparable size. 


TYPICAL APPLICATIONS 


@ cameras 

e radio assemblies 

e computing machines 
e electric shavers 

e scientific instruments 
@ x-ray machinery 

e electric refrigerators 
e motor assemblies 

e vacuum cleaners 


e domestic appliances 


_ See THOMAS’ REGISTER for more facts, list of product applications. 
Remember Bristo for vibration conditions. 


cP &¢@ ' —_- § er —w We 


MULTIPLE 
SPLINE 
SOCKET SET 


BRISTO SCREWS 


Geared to the Key—for faster, easier, tighter setting 
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most vital factor here. Not only must equipment be 
deyeloped, btit, more’ important, the jpublic. must be 
| educated in its use. Recipes and -cooking -principles 
Reduce Equipment Maintenance | have been developed over thousands of years on heating 

| from the outside in; a whole new generation of cooks 
will have to learn new methods for doing it the other 


When You DESIGN | way around. Nevertheless, such developments must 


ultimately come, and the electric cooker will then possess 


spit pt tin 


the Equipment | advantages which it cannot now claim. 
| ° Radios are certainly established equipment. The 
| development concurrently of frequency modulation and 
television will work a large change here, however. Fre- 
quency modulation has become so well established in the 
_ last few years that it now the rule, rather than the ex- 
’ ception, in short distance, communications equipment. 
The manufacturing experience thereby gained should 
result in economies which make possible lower prices, 
and hence wider distribution of frequency modulation 
receivers. Television awaits mainly the settlement of 
the controversy over present standard scanning as 
compared with the finer scanning which progress has 
made practical but at the cost of scrapping much existing 
equipment. The function of the radio will certainly be 
vastly enlarged by these developments, and the enter- 
tainment industries are keeping an anxious eye on the 

various results. 
One existing trend seems certain to continue. This 
is the centralization of equipment and outlets, and the 
attendant shortening of dangerous and unsightly cords. 
Already modern buildings bring power and antenna 
outlets for the radio together in a single unit so that the 
: troublesome remote connections of the past are elimi- 
in a position to demand higher performance | nated. More important, outlet strips are becoming more 
levels. The manufacturer who does not burden | common. These are but small steps in the right direc- 
users with maintenance problems but who | tion. In expensive homes, powered kitchen equipment 
eliminates them through sound planning in his has already been centralized to a large extent. The 
attendant convenience, efficiency, and improved appear- 
ance must gradually become available to the middle 
class housewife as well as to the servants of the wealthy. 

Consult the BCA catalog for engineering | She is the one who really needs it most. Much progress, 
data, load figures and other technical informa- of course, has already been made. It is up to the de- 
tion at the time your equipment is being planned. signers and manufacturers to make such well integrated 


: oy aoe equipment routine rather than unusual . 
Every BCA Ball Bearing is carefully engineered Even standard products are susceptible of much 


| improvement along this line. The cordless electric iron 
important factors in maintenance. Study the which goes back to the separate heating principle of 
possibilities of these bearings now. the old-time flat-iron, but brings the heater to the 
BEARINGS COMPANY OF AMERICA, LANCASTER, PA. ironing board, is an example. While the cord is still 
there it is not in the working area where its presence is 
RADIAL ANGULAR CONTACT - THRUST | 2 ©ONStant nuisance. On motored appliances even so 
simple a change as bringing the cord out of the bottom 


BA LL B FA R i be G S | instead of the power unit can help in this way. 


DESIGNER RESPONSIBILITIES 


Durine and after reconver- 
sion, equipment users will be 





own engineering department will gain an impor- 
tant competitive advantage. 


to reduce friction and wear—two of the most 
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ITH all these possibilities and probabilities the 
industrial designer has a serious responsibility 

to his client. He must help his client to lead his indus- 
try and not to hang to its coattails. At the same time 
he must tie his designs to manufacturing possibilities. 
One of the most useful tools at his command is the 
modern technique of market surveys. It is of little use 
to a manufacturer to make something which the public 


Treat Bearings Right! They're in the Fight! 


1. Store bearings in a dry | be sure that the housing 
place and do not unwrap Covers are tight to pre- 
them until ready to use. Yer! entry of dirt. 

. ’ 3. Use only neutral mineral 
~ When mounting bear- jubricants and do not 
ings, protect the shaft and _over-lubricate. 
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Sparked by 


Is heavy-duty tractor, 
made by J. I. Case Company, is per- 
forming equally important work 
whether pulling four plows on a 
farm, or pulling giant planes around 
airports. 

It is equipped with a Case Mag- 
neto which, chronoscape tests show, 
produces a spark of longer life than 
any other magneto. And it is built 
for constant heavy-duty strains— 


DECEMBER 1944 


At home, as at war, 


dustproof, moistureproof, and salt- 
air proof. 

Naturally, the Case people are 
proud of this precision-built mag- 
neto. But no more so than is The 
Wheeler Insulated Wire Company, 
Inc. For we at Wheeler supply the 
coil windings which help make this 
the world’s most powerful magneto, 


For the 35 years of its existence, 


the world’s most powerful magneto 


Wheeler Insulated Wire Company, 
Inc. has devoted its entire manufac- 
turing capacity to a comparatively 
few customers. But they have been 
mighty good customers! 


Wartime demands have greatly 
expanded our production capacity, 
and we hope to have many new cus- 
tomers for Wheeler products when 
Victory permits, 


The Wheeler Insulated Wire Co., Inc. 


BRIDGEPORT 4, CONN. ° 


Manufacturers of Magnet Wire... Litz Wire 
Coil Windings... Transformers 
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STAN-TEST 
IGNITION COILS 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


Non-Vibrator 
Type 


If you are planning new products or 

wish to improve the efficiency of . 
present products, STAN-TEST engi- 

neers will welcome an opportunity 

to give you the advantage of over 20 

years of ignition-engineering expe- 

rience — without charge. Write at 

once to 


Vibrator 
Type 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG, Co. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


lal 


IGNITION SYSTEMS 


| neither wants nor needs. 


Most manufacturers can re- 
call items which were well made and well designed whic 
nevertheless died on the shelves because they fille 
no public need. Extensive and intensive market re 
search is becoming more and more an absolute must 11 
certain fields. Its greatest use is in the established lines 
where it can be used to determine in advance the degree 
of consumer acceptance for an innovation or important 
development in a familiar product. 

For instance: “How many people want food freezing 
compartments in the standard household refrigerator ?” 
The popularity of entirely new products cannot be com- 
pletely ascertained in advance because few people have 
enough imagination to be able to visualize what some- 
thing entirely new will do for them. 

How many people foresaw the revolutionary changes 
that the automobile and the radio brought? To that 
extent the introduction of any completely new thing 
is always a gamble. But in familiar products the suc- 
cess or failure of projected improvements can be estab- 
lished with considerable certainty in advance and thereby 
remove the dreaminess from predictions, 

The industrial designer must also bear in mind an- 
other powerful controlling factor. However ready 
the public may be to accept a new product, it will 
be of no use to consider it unless it can be manu- 
factured at a price which the public can afford. 
A device which functions well in the laboratory is still 
far from being marketable. In envisioning the sort 
of tomorrow now in store we are therefore keeping in 
mind not only what it is possible to make, but also what 
it is practical to make. It is this last, plus need, which 
determines what will be made. 

Tomorrow will see many more improvements and 
changes in our mode of living than have been touched 
on here. Luxuries not even thought of today. will be 
commonplaces sometime. For the immediate future 
we have plenty of fine things now in development and 
within reach. There is much we can give the public 
to make living more fun and less work without offering 
“miracles for sale.” 


BETTER COMMUTATORS 


(Continued from p. 126) 


in such a way that refinishing them is simplified. 

The majority of small commutators are of the riveted 
bushing type illustrated in Fig. 2. The steel for the 
bushing must be both ductile and tough. It must also 
be adaptable to screw-machine working in order that 
the necessary quantity of these parts can be produced. 
S. A. E. X1314 or X1315 steel is generally suitable. 

It is advisable to make the bushing and V-ring from 
the same material since they are nearly always the 
same outside diameter. Several of the cutting tools on 
the screw machines can be the same if both V-rings 
and bushings are made from thé same diameter stock. 
However, in most cases, the V-rings would be satis- 
factory if made from a less ductile steel. | 

Various special designs sometimes require either 
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STRAT Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


+s ide increased production 

and better product performance 
Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 


of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis » Moline « New York e St. Louis 
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European Dust Bowl! 


@ A stalled tank wins no battles and because dust and dirt 
can ruin motor bearings quite as effectively as a shell, air 
filters must be effective. Early in the African campaign 
Holly redesigned the springs used in their assembly—a change 
which cut manufacturing costs and simplified field maintenance. 

Granted such achievements are not spectacular they reveal 
a high degree of engineering and designing ability that is 
available to you. Let us help you in your present . . . and 
post-war . . . production. 


Phone Holly 2211 or Call Detroit, Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. nous, micuican 


SCULUUGRGEEERGGEOQGRGRGQQURGGGERLRGRGRURREORORARRGRCRDRRGGGREODRORRROGRRRE RONDE 


An Exceptional Opportunity 
for Research Scientists 


One of America’s largest organizations engaged in 
conducting research for industrial corporations 
and governmental agencies is expanding its pres- 
ent staff of 300 people. 


Research-minded engineers and scientists, who can 
measure up to this organization’s high standard, 
are invited to investigate the wartime and postwar 
opportunities of the Armour Research Foundation. 


Important work of challenging interest is open to 
scientists in the following fields: 


Automotixe Engineering 
Chemical Engineering 
Electrical Engineering 
Mechanical Engineering 
Civil Engineering 


Physics 
Chemistry 
Metallurgy 
Ceramics 
Electronics 


Men and women who can be released from present 
duties and meet the above qualifications are as- 
sured salary and opportunity commensurate with 
ability. And, future research commitments promise 
postwar permanence. If you are interested; please 
write: immediately. 


Applications are also invited from scien- 
tists who are on leave of -absence from 
educational institutions for the duration. 


ARMOUR RESEARCH FOUNDATION 
70-A West 33rd Street, Chicago 16, Illinois 


SSPULDUURUAAREEERAREGQGRADRUDURAD EGER EGEREDDOO A COCERCCUEROREROEADRRAASGRORGGORADOROOAROOAAAGROOA ARDEA ARRORAaOeeeD 
CULUUUUEUAGGUCUUAUUCQREEUCUEEEREGUEEROCREEEOCEEOERGCEEREGCQERRUREUROCCUREOUEEERRCCUUCEEOCUCREOURGOREOURCOOROGOES 
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high grade heat treated steel, or other materials sich 
as brass or special magnesium alloys, This is necessary 
to meet the rigid requirements of high temperature, 
high speed, and light weight. These special designs 


HIGH PRESSURE ON MICA 

THIS AREA “Z 
MICA FILLS 
SPACE 
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NO PRESSURE ON MICA 
THIS AREA, SPACE FILLED ONLY 
AREA “0” 


Fig. 3 Distribution of load on mica during construc- 
tion and during operation. 


probably will not be as numerous in the postwar period. 
High production in the commutator industry will con- 
tinue to use the riveted type. Molded commutators 
should find wider application as ways are found to 
manufacture them successfully. 

Finished mica segments should be held to a thickness 
tolerance of +0.0005 in. for the same reason that the 
bars should be held to close tolerances on angle. This 
tolerance can be obtained by machine-sanding the 
sheets before the segments are cut or punched to size. 
Thickness is the only critical dimension as the process 
of building the plate controls the reduction in thickness 
during the process of seasoning the commutators. 

Copper commutator bar section and bars must be held 
to very close tolerances as to the angle between the 
opposite faces. The nominal value of this angle is 
equal to 360 degrees divided by the number of bars. 
The actual angle between opposite faces may be less 
than, but never more than, the nominal angle. This 
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Raytheon Voltage Stabilizers. 
CONTROL Output Voltage to + %% 


PRINCIPLES OF OPERATION 


The stabilizer consists of two transformers with the 
primaries in series. One of these transformers operates 
at high magnetic density. This transformer with the 
higher saturation is partially resonated by means of a 
condenser, The secondary of the two transformers are 
connected in series opposed. Careful design results in 
the various voltages adding up vectorially producing 
the desired output changes compensating for dif- 
ferences of individual voltages. The resultant is a con- 


+ stant output voltage. This action is illustrated above 
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in the chart of vector relations of voltage. 


A Raytheon Voltage Stabilizer . . . built into new 
equipment or incorporated into apparatus not having 
voltage regulation .. . improves the performance and 
assures reliable, accurate operation of the equipment. 
It stabilizes varying line voltages from 95 to 130 
volts to plus or minus 14 %. Entirely automatic in oper- 
ation, the Raytheon Voltage Stabilizer has no moving 
parts, nothing to wear out. Simply connect it and for- 
get it. Write for Bulletin DL48-537. 


where over 15,000 men and wom- 
en are producing for VICTORY. 
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MERIT COIL & TRANSFORMER CORP. 


4427 North Clark St CHICAGO 40, ILL 
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precaution is to make certain that the bars will always 
bind from the inside out, and also, to make certain that 
when the outside diameter is turned down, the com- 
mutator bars will not loosen by reducing the arch-bind- 
ing. The actual variation in the angle between the 
faces of the section should not be more than one third 
the amount that can be absorbed by the segment mica. 
This requirement makes the variation on the larger 
chord approximately minus 0.0006 in. for a mica 
thickness at 0.018 in. after seasoning. This value is 
constant. Therefore, the tolerance on the angle of the 
bar is dependent upon the width of the section; as the 
section width increases the tolerance of the angle be- 
tween the opposite faces decreases. 


METHOD IMPORTANT 


HICKNESS of the bars should be controlled ac- 
cording to the method used for building the com- 
mutators. If the bars are to be punched, the thickness 
tolerance should not exceed plus-or minus 0.0005 in. If 
the bars are machined after having been stacked and 
seasoned, the thickness tolerance may be as high as 
plus or minus 0.001 in. without any detrimental effect. 
The width or depth of the bar may vary as much as plus 
or minus 0.005 in. and be satisfactory. 

Metal bushing and V-ring tolerances are critical 
only as to those dimensions shown in Fig. 2. Addi- 
tional dimensions necessary to describe this part have 
tolerances corresponding to standard screw-machine 
practice. The tolerances, however, should be standard- 
ized to eliminate confusion in the shop. 

When building commutators from punched bars, the 
operations are: 

. Stack bars and mica segments to form a circle. 

. Press retaining ring over the assembly. 

. Assemble mica V-rings and metal parts. 

. Lightly stake metal bushing. 

Season..in a dry, ventilated oven. 

. Cut cylinders to length for individual commutators. 

. Press individual assemblies in work rings. 

. Machine V-groove in each side of bars. 

. Apply axial pressure to steel bushing and V-ring 
and rivet steel bushing. 

. Repeat operations 8 and 9 as necessary for the 
application. 

11. After the last riveting operation remove work 

rings and retainer rings. 

Mica along the area marked “Z” in Fig. 3 must take 
the entire load that is set up in the building process. 
It must also take the load of centrifugal force during 
operation. The mica V-ring should not be compressed 
along its outside diameter, as shown in Fig. 3 along the 
line marked “O.” Any appreciable pressure of the bars 
on the outside diameter of the mica detracts from the 
arch binding. The dovetail section of the copper bars 
should not be deformed either in the building process 
or under service conditions. 

When a commutator is correctly designed, properly 
seasoned, and definitely arch-bound, there is no chance 
of the bars shifting either with respect to each other or 
with respect to the steel parts. 

The requirements of the Armed Forces necessitated 
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As America’s mighty bombers rise slowly, surely 
into the sky on their missions of destruction, every 
part of their elevating mechanisms must function 
perfectly, without possibility of failure. 


Typical of precision parts in the B-17's flying gear 
is this elevator tab control wheel, cast on the 
12-ounce Lester by the Plastic Tool and Die Corp. 
of Los Angeles. Made of Tenite Il in H2 flow, it 


* combines light weight with structural strength; 


note thin-walled, ribbed main section and metal 
insert at hub. It is 10 inches in diameter, weighs 
10 ounces, and is molded on a 45-second cycle. 


This is not an easy casting to make. To quote the 
manufacturer: “The area is large and it requires 
considerable pressure, such as is generated by 
the Lester, in order to fill the extreme edges; 
including the serrations.” 


Do you have full information on the various 
models of the Lester line? If not, write today! 


FREE DATA 


You can now inject all plastic materials, ; 
thermoplastic and thermosetting, on * 
’ one machine. Write for full information. 


These are LESTER Exclusives ! 
VERTICAL HEATING CYLINDER with hollow 


injection plunger delivers more material at higher 
pressure per energy input. 


@extRA INTERCHANGEABLE HEATING 
CYLINDERS greatly expand operating range. 


©) POSITIVE DIE LOCKING virtually eliminates flash. 


CG} CENTRAL DIE ADJUSTMENT assures constant 
and obsolute parallelism of die plates under 
all conditions. 


@ MASSIVE “CHROME-MOLY” STEEL BEAM FRAME 
give 3 to 5 times strength and rigidity afforded by 
conventional bar construction. 


COMPLETE SIZE RANGE —4, 6, 8, 12, 16 and 


22-ounce models. 


Meee rere (3911.00 (1) aa een 





“YG minimum 
—= “maintenance work! 


The attributes of Tungsten metal — extreme 
hardness for mechanical durability, resist- 
ance to oxidation for low contact resistance, 
relative immunity to pitting and arcing 
effects, and extreme conductivity —are well- 
known as a perfect contact medium. 

While assuring perfect electrical contact, 
these same advantages assure maximum 
service longevity. Maintenance filing, dress- 
ing, etc., become negligible factors. Service 


‘and equipment tie-ups, through contact fail-, 


ure, are eliminated. 

METROLOY Tungsten contacts are a 
designed-in feature of dependable appa- 
ratus and equipment everywhere, 


Metroloy Company, 57 E. ayine Street, 
Newark 5, New Jersey. 





the development of commutators in high preductior 
quantities for extremely difficult applications. This, in 
turn, made necessary a latge amount of experimental 
work both in design and manufacturing processes. Asa 
result, postwar commutators will be lower in cost due 
to improved methods of manufacture and will be im- 
proved in quality due to the knowledge gained from 
designing and manufacturing commutators for the 
difficult wartime applications. 


WASHINGTON SAYS 


(Continued from p. 122) 


price that may be set after delivery, unless authoriza- 
tion has been obtained from OPA. Such authorization 
will be given when a request for a change in the ap- 
plicable maximum price is pending and only if it is 


| necessary to promote distribution and production and 


if it will not interfere with the purposes of the amended 
Emergency Price Control Act. 


Aircraft Index Little Changed. According to WPB, 
the production index for aircraft decreased 5 per cent 
from August to September. Despite this decline, Sep- 
tember output on a dollar-value basis was greater than 
the average monthly rate needed to meet schedules for 
the remainder of the year undér the new W-12 pro- 
gram. For the first time, both of the plants turning 
out engines for super-bombers: ran ahead of schedule. 
Production of all other engines in September missed 
schedule by 6 per cent and fell 12 per cent below the 
all-time peak reached in August. 


Watt-Hour Meters. Addition of the Veterans Ad- 
ministration to the list of agencies that may accept de- 
liveries of new domestic watt-hour meters without 


| being subject to the restrictions of Limitation Order 


L-151 has been made by WPB. Previously confined to 
Army, Navy, U. S. Maritime Commission and War 
Shipping Administration agencies, the amendment of 
L-151 also removes standards for approval of applica- 
tions for the purchase of new watt-hour meters, 
since these meters are becoming available in increas- 
ingly large numbers. New standards will be communi- 
cated to its regional offices by WPB. 


Polyethylene Control Shifted. Revoked Order 
M-348 and transferred allocation control of polyethy- 
lene to Order M-300, WPB has placed this insulating 
media in the general chemicals order. Polyethylene is 
used for wire and cable insulation. Currently, except 
for material allocated for experimental purposes, all pro- 
duction of polyethylene is directed to the military. The 
small-order exemption for experimental use has been 
rapid from 5 to 25 Ib. 


OCR Gains Power. Formally recognizing the Office 


of Civilian Requirements and empowering that agency 
of WPB to perform a number of functions which it had 
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Because of the basic importance of adequate wiring to the entire electrical industry, 
Anaconda is presenting messages like this in a wide list of national publications. 


WOW ABour rye 


tlw + 
os foe 
ee 

(— 


: 2a a 


if the facts below make sense, check up on your wiring plans now! 


FUTURE MARKETS 


Foresighted. market surveys won’t mean much if 
plant wiring and service equipment capacity don’t 
back up potential volume. 


NEW DEVICES 


Do your plans anticipate the huge increase in the 
use of electricity—the power demands of new, com- 
plex electrical machines? 


COSTLY TEAR-DOWNS 


Figure the expense of possible downtime and labor 
costs for emergency wiring and equipment. 


OBSOLESCENCE 


What about your banker? He’ll want to be sure 
that electrical efficiency is adequate to keep your 
plant a prime commercial risk. 


POSTWAR EMPLOYMENT 


You'll want to help assure places for the horde of 
returning men. Don’t let inadequate wiring cramp 
your personnel. 


Obviously unwired planning will cost a lot more 
than planned wiring. Wire Ahead! Mave a talk 
with your electrical contractor, power engineer or 
utility power engineer. ti 

. 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


Suerte Sein Powee—Chce flank: f 
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THE RAJAH SOLDERLESS 


Sa 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male). which can 
be furnished tapped for. 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 
Ratah 
THE Rajah co. 


TRADE 


BLOOMFIELD NEW JERSEY 


ENCLOSED GEARED-HEAD MOTORS 


550 2.fe.m. tol revolution nT howite 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


LALA AL 


COMPANY 


ROCK FOR D 
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already undertaken as well as to participate to a major 
degree in the shifting of industry from wartime to peace. 
time economy, a new WPB order strengthens that 
office. Among the functions to be undertaken will ‘e 
a review of plans for cutbacks in military and other 
war programs and the specification of civilian output 
which should be provided first as resources become 
available as a result of cutbacks or changes in war fe- 
quirements. 


Two-Way Radio. There has been no relaxation of 
restrictions that would allow the sale of two-way radio 
communication equipment on unrated purchase orders. 
WPB has recently emphasized this because some 
manufacturers have erroneously informed the customers 
that they could make deliveries on unrated orders. Thus, 
two-way emergency radio communication equipment is 
available only in limited. quantities for essential use by 
police departments, public utilities, railroads and other 
essential industries where equipment is vital to their 
operation. Those who have need for such equipment 
should make application for priority assistance to WPB. 


Cars And Planes For Civilians. While no imme- 
diate production is planned, WPB is giving considera- 
tion to the addition of passenger automobiles and 
civilian planes to. the list of items which can be manu- 
factured under its spot authorization plan. Expansion 
of the spot. authorization plan probably relates to an 
acceptance that V-E day will be postponed until spring, 
and individual rather than blanket permissions to resume 
production upon things for people are to be organized 
for in the months ahead. Under the present program, 
WPB may grant permission for civilian production to 
any plant they can prove has machinery and labor not 
needed for war work. 


ELECTRICAL CONTACTS 


(Continued from p. 115) 


result in materials having better mechanical properties, 
including greater hardness, greater resistance to oxida- 
tion and corrosion, greater toughness. Also a substan- 
tial reduction in material transfer and more uniform 
contact resistance throughout life. Several alloys on 
the market have compositions in the ranges indicated 
below: : 
Per Cent 


These alloys give excellent service when used in ‘dc. 
circuits where the positive contact has relatively large 
amounts of cadmium and the negative contact is rea- 
sonably low or entirely free of cadmium. 

Silver-Palladium forms a complete series of solid 
solutions. The attached tables show some of the prop- 
erties of the various alloys in this group. They are all 
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and DIAMOND < had the Answer 


Making a rifle grenade behave . . . taming it to leave the gun smoothly 
and wait just the right length of time to explode . . . was a major problem 
for Army enginéers. A tiny flat piece of steel . . . tempered to spring 
resiliency on one end and brittleness on the other . . . turned the trick. 
And Diamond G was given this job of “double-duty” tempering . . . just 
one of hundreds of heat-treating, annealing, stamping and precision- 


engineering jobs we are called upon to handle. 


Our extensive, modernly equipped plant . . . 100,000 sq. ft. of floor 
space devoted to mass production of the famous “Controlled Tension” 
Diamond G Lockwashers and Flat Washers . . . is at your continuous serv- 
ice for design, fabrication, heat-treating, stamping and record delivery 


of metal products of every description. 


Put your problem up to Diamond G engineers . . . for speed and economy 


of production. Your letter or phone call rates our immediate attention. 


woes. GEORGE K. GARRETT CO. 
\ x AY 1421 CHESTNUT ST., PHILADELPHIA 2, PA. 
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MARVELS 


OF ELECTRONICS 


and the 


steelmaking skill 
of FOLLANSBEE 


Many of the electric and electronic devices 
which are providing a margin of superiority 
to our fighting men set new standards for 
the production of Electrical Sheets. 

The success of Follansbee in quickly 
meeting these new standards is evidence of 
the skill of its compact, highly trained or- 
ganization. For silicon steels that are 
rolled to fine gauge tolerances and perfect 
surface finish . . . that meet all your re- 
quirements in magnetic and physical char- 


acteristics . . . depend on Follansbee. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Ofices— New York, Philadelphia, Rochester, Cleveland, 

Detroit, Milwaukee. Sales Agents—Chicago, Indianapolis, 
ne St. Louis, Nashville, Los Angeles, San Francisco, Seattle; 
ho 


r 


ELECTRICAL SHEETS & STRIP - 


Toronto and Montreal, Canada. 
Planis—Follansbee, W. Va., and Toronto, Ohio 


ALLOY BLOOMS & BILLETS, SHEETS & STRIP 
COLD ROLLED CARBON SHEETS & STRIP + POLISHED BLUE SHEETS 


SEAMLESS TERNE ROLL ROOFING 





very ductile and can be readily cold worked and formed 
into rivets and other shapes. These alloys are harder 
than either fine or coin silver, have a fairly high con- 
ductivity and offer greater resistance to sticking and 
welding than fine or coin silver. They are suitable for 
use with ac. or dc., show a low metal transfer at the 
higher frequencies. Largely used in low voltage relays, 
telephone relays and in other mechanisms operating at 
reasonably high speeds and currents. 

Silver-Gold. By adding gold to silver a contact 
material is obtained that has a much greater hardness 
than pure silver—a higher melting point and greater 


| resistance to tarnishing thus maintaining lower contact 


resistance. These properties make the gold and silver 
alloy very adaptable for use where extreme dependabil- 
ity and long life is required, where contact pressure is 
low and current to be carried in the order of several am- 
peres such as in lightly loaded relays, thermostatic re- 
lays, pressure gauges, automatic signalling equipment 
and the like. In addition, this alloy operates with less 
metal transference than silver under the same type of 
operating conditions. 

Platinum and silver, and to a lesser degree palladium, 
are the only precious metals used for contact purposes 
in their pure and unalloyed state. There are, however, 
a large number of alloys that have been developed for 
special purposes and a short summary of the chief prop- 
erties and uses of the more important ones follow: 

Platinum has a high melting point and is very resist- 
ant to oxidation and atmospheric corfsion and has good 
arc resisting properties. At elevated temperatures in 
air, however, above about 1300 deg. C platinum vola- 
tilizes, a property in common with other members of this 
group. The comparative volatility in air is about as 
follows : 

Platinum 
Iridium 
Osmium 
Palladium 
Rhodium 
Ruthenium 


Zecause of these characteristics and special proper- 
ties, platinum is used extensively under conditions where 
contact pressure is light and value of current and fre- 
quency of operation is low as in telephone relays and 
sensitive instruments, of all types, thermostatic equip- 
ment including heating pads and fire alarms. 

Platinum-Iridium. The two most important con- 
tact materials in this group are the 10 per cent and 20 
per cent alloys. Iridium hardens platinum consider- 
ably. For example the Brinnel hardness for pure 
platinum hard drawn is 97 and for the soft annealed it 


is 47. Corresponding values for the various iridium 


alloys are: 
Iridium Brinnel Hardness Brinnel Hardness 
Per Cent Hard Drawn Annealed 

5 170 110 

10 220 150 

15 280 190 

20 330 230 

30 370 310 
Above about 30 per cent the alloy becomes unwo: «< 
able. Both the 10 and the 20 per cent alloy sl w 
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“How deep will it draw?’’...‘‘Can it be 
spun?’’. . .“‘Must the metal be heated to pro- 
duce this shape?’’ Such questions, and many 
more, are answered in American Magne- 
sium’s book, “Designing with Magnesium”. 

Magnesium has been an extremely active 
war worker. There is the wealth of 
knowledge gained there to guide you, plus 
American Magnesium’s more than twenty 


years of working with magnesium alloys. 


MAGNESIUM 
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Achieving the ultimate in lightness is a 


job which magnesium does well. It weighs 
only one-fourth as much as the heavy metals. 
It has a high senate ratio. If you 
are interested in employing this weight- 
saving ability of magnesium, our engineers 
will gladly assist you. Write Aluminum 
Company of America, Sales Agent for 
American Magnesium Corporation Products, 
1715 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 





TABLE V—RELATIVE PERFORMANCE 
OF VARIOUS ALLOYS 
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elf you are, you'll find at Accurate, a 
specialized knowledge of this unusual 
spring material ...a knowledge that is based 
upon research and experience in the ma- 
terial and its use and advantages in spring 
manufacture. Accurate has produced many 
types of beryllium copper springs with close 
control of tolerances and physical proper- 
ties—the torsion and compression brush WwW 
Springs and the aircraft carburetor idle Mo 
valve flat spring shown here are examples. 
When your “specs” or plans call for beryl- 
lium copper springs, Accurate “know-how” Cu-W 
in precision spring manufacture and ex- Ag-W 
perience with beryllium copper are at 
your service. 

If you have a spring problem, whatever Ag-Mo 
it may be, Accurate engineers will be glad Ag-WC 1 
to help you work it out. 


Ww 


=i te 
Ui we 
min 
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Cu-W 


eo) > 
Ni wl > 


Ag-W 


wn] 
wm] w 


Ag-WC 1 5 | 2 
Send for your copy of the new Accurate Scale: 1—Very high. 2—High. 3—Medium. 
Spring Handbook. It's full of data and Se ne 
formulae which you will find useful 

. .. No obligation of course. 


outstanding performance under conditions where oper- 
ating pressures and frequencies are rather high. These 


> alloys are very resistant to atmospheric corrosion and 
COM ALE. RG under normal loading even at moderately elevated tem- 
et peratures will show considerable resistance to weat. 


l 


dooonncoooddea ( WV, However, when heated above about 900 deg. C platinum 
G 


x iridium alloys will lose weight, weight loss increasing 
with iridium content, due to selective oxidation and 
volatilization of the iridium oxide formed, Typical ap- 
plications for these alloys are in aviation, automotive 
and marine magnetos, voltage regulators, telephone re- 
ACCURATE SPRING MANUFACTURING CO lays, recorders and special selector relays. 
; Se Platinum Ruthenium. These alloys are satisfactory 
WT Westlake Street © Chicago 24, Illinois |. tctitutes for the platinum and platinum iridium alloys. 
SPRINGS . WIREFORMS STAMPINGS | About one half the amount of ruthenium is required to 
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ASK A WESTINGHOUSE 
APPLICATION ENGINEER TO HELP 


The time for help in small motor applications is 
when there is still time for help . . . when the product 
is.on the drawing board. 

Timely discussions with Westinghouse Application 
Engineers can save many a production headache. 
Minor changes in the product may enable you to 
utilize existing motor designs and avoid the more 
costly use of specially-engineered motors. 

Standard designs offer many advantages in both 
production and operation of appliances. Costs are 
lower . . . deliveries are faster . . . inventory stocks are 
reduced .. . servicing is simplified. 

The broad background of Westinghouse Applica- 
tion Engineers is available at any time to assist you 
with your motor application problems. Simply ask 
your nearest Westinghouse office, or write Westing- 
house Electric & Mfg. Co., P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-03215 
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MOTOR EXCHANGE PLAN OFFERS 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Using Westinghouse small motors offers 
another important benefit: on most stand- 
ard sizes you can get lacement service 
in 24 hours or less, anywhere in the United 
States, at Westinghouse Motor eee 
points in princi cities throughout the 
country. Fhis =! gives the appliance 
user an efficient, factory reconditioned 
replacement motor in exchange for his old 
motor at a low, flat cost. You can get full 
details and exchange prices from any 
Westinghouse office. Ask for B-3336. 





Littelfuse 


FUSE MOUNTINGS 


FUSE SIZE: 
Y%" dia. x 1%“ long 


DEPENDABILITY, strength, and long service in single, double, and 
multiple-pole mountings are outstanding characteristics of these 
Littelfuse units. e 


OPEN TYPE SINGLE POLE 
MOUNTING No. 351001 (old 
No. 1060). Black bakelite 
base, overall length 21%". 
Base width 1%". Live parts 
space insulated. Shakeproof 
tinned terminals. Mounting 
hole for No. 6 R. H. M. S. 
Nickel-plated phosphor 
bronze fuse clips. 


OPEN TYPE DOUBLE POLE 
MOUNTING No. 351006 (old 
No. 1068). Same as single 
pole above, but double pole, 
with bakelite base 1” width. 


ECONOMICAL, LIGHT SINGLE 
POLE MOUNTING No. 351003 
(old No. 1128). 1%” long x 
9/16" widex9/16” highover- 
all. Bakelite mounting strip 
with 1/32” bottom fibre in- 
sulator, covering all metal 
parts for mounting on metal 
panel. Mounting hole for No. 
6 R. H. M. S. Nickel-plated 
phosphor bronze fuse clips. 


UNIVERSAL FUSE PANEL, NO. 
1505 SERIES Standardized 
units for 10 fuse sizes, any 
practicable number poles. 
Strong. Light. Send for blue- 
prints. e 


COVERED TYPE DOUBLE POLE 
MOUNTINGS No. 351008 (old 
No. 1237-A). Metal-shielded 
cover fibre-lined, meets Un- 
derwriters’ requirements. 
Cover hinged to bakelite 
base. Requires 1%” x 1%" 
hole in panel. No. 351009 
(old No. 1237-B) double 
pole with extended fibre liner. 
Underwriters’ Approved. 
Also made in single pole 


type. ° 


Littelfuse mountings made for all fuse sizes. Ask for details. 


LITTELFUSE 


INCORPORATE D 
4757 RAVENSWOOD AVE., CHICAGO 40, ILL. 
200 ONG ST., EL MONTE, CALIF. 





produce the same degree of hardness as compared to 
iridium. Alloys containing more than 15 per cent 
ruthenium are very hard to work, correspondin:y in 
workability to the 30 per cent platinum iridium alloy, 
The wear resistance, corrosion and tarnish resistance 
properties of these alloys are also comparable to the 
platinum iridium alloys. When heated in air the 
ruthenium selectively oxidizes. The oxide is rather 
volatile and above 900 deg. C oxide formation and 
volatilization is so appreciable that contacts actually 
lose weight. 


- SINTERED CONTACT MATERIALS 


UCH progress has been made, particularly during 

the last few years, in developing contact materials 
by the methods of powder metallurgy. This technique 
permits the use and combination of materials with spe- 
cial properties not otherwise attainable. For example, 
nickel and silver are not soluble in each other and 
therefore if melted together, the metals will separate. 
The same thing is true with tungsten and copper, tung- 
sten and silver, molybdenum and copper, and molyb- 
denum and silver, to name a few of the possible ex- 
amples. The physical and electrical properties can be 


varied over wide limits depending on the nature and 


properties of the materials used. Some of these new 
materials are not alloys by the strict metallurgical defini- 
tion, but finely dispersed particles of a higher melting 
point metal bonded in a matrix of a lower melting point 
pure metal or alloy. The usual method of making these 
materials is to thoroughly mix all of the various metal 
powders in the desired proportions, press them in a 
mould under high pressure (hydraulic or mechanically 
actuated) to form an ingot or shaped part. These are 
then subsequently heat treated in a neutral or reducing 
atmosphere at such temperatures and times to fully sin- 
ter the pressed compact to produce a part having little 
or no porosity thus attaining maximum density. 

Fully sintered pieces are sometimes too hard to ma- 
chine in which case a pre-sintering step is introduced. 
At this time, the piece is heat treated at a low tempera- 
ture in a protective atmosphere, to cause partial sinter- 
ing thus mechanically strengthening the piece sufficiently 
to permit what machining and forming is required. 
Then the final heat treatment at a much higher tempera- 
ture fully sinters the piece as described. 

Another method is to first press an ingot or shaped 
piece of tungsten, molybdenum or other refractory metal 
in a mould as described above and these are then pre- 
sintered under controlled conditions of temperature and 
time to give a part having considerable porosity. These 
porous parts are then again heat treated in a neutral 
atmosphere under conditions that will permit a molten 
metal (copper or silver or their alloys) to fill all the 
pores in the pressed piece. The final composition of 


the pressed piece and its density is controlled by the} 


relative amount of porosity, and the porosity is con- 
trolled largely by the pressures used. High pressures 
give low porosity and low absorption; low pressures 
high porosity and high absorption. Some of these alloys 
can be swaged, rolled, hammered and punched, Others 
are too hard to be worked and can be shaped only by 
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The best protection against electro-chemical corro- 
sion is insulation that does not in itself promote de- 
composition when subjected to unfavorable conditions. 

In electrical applications Lumarith is outstanding 
for chemical inertness. It does not combine with mois- 
ture to form free acids, nor is it subject to failure 
through oxidation. Even in direct current applications 
it protects against the usual sources of corrosion. 

You can depend on Lumarith for high dielectric and 
tensile strength and freedom from cracking. It stands 
up under abrasion hazards while retaining necessary 
flexibility. 

Supplied in films, sheets, rods, tubes and molding 
materials. Films available plain or in special mat finish 
for easier winding, reducing slippage and increasing 
visibility. “Lumarith for the Electrical Industry” is a 
reference booklet you'll want to keep handy. Send for 


*Reg. U.S. Pat. Off. 
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it today. Celanese Celluloid Corporation, a division of 
Celanese Corporation of America, 180 Madison Ave- 
nue, New York 16, N. Y. 

Celanese yarns and fabrics with the same basic elec- 
trical characteristics as Lumarith are especially manu- 
factured for the electrical industry. For data, address 
Celanese Corporation of America, 180 Madison Ave- 
nue, New York 16, N.Y. 
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STILL LEADING THE FIELD 


Our Blue Ribbon Resistors were 
unique in their entirely new design 
and their advanced engineering when 
we introduced them in 1939. 


They still lead the field as the most ef- 
ficient: —their compactness, their 
toughness, and their remarkable per- 
formance offer you more than just 
higher wattage ratings for unit space 
required. 

—And in our other types of resistors 
and rheostats we also offer you impor- 
tant exclusive advantages. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U.S. A. 


grinding and cutting with abrasive wheels. The shaped 
parts can then be brazed to any suitable supporting 
member, 

Copper Tungsten. As explained above the physical 
properties of powder metallurgy parts can be altered by 
varying the relative percentages of the constituent ma e- 
rials. For copper tungsten there are combinations 
ranging from 10 per cent copper to 90 per cent tungsten 
to 90 per cent copper, 10 per cent tungsten. The high 
copper alloys have the higher electrical and heat con- 
ductivities, and the higher tungsten alloys have a higher 
density and hardness, and better wear and arc resistant 
properties. Density will range from about 12.5 to 15.0 
gm. per cu.cm. Conductivity from 50-25 per cent hard- 
ness from 70-115 Rockwell B. These alloys find very 
useful application where high currents are to be broken, 
such as in air and circuit breakers, drum controllers, 
and the like. 

Silver Tungsten. Various percentages are likewise 
used in the silver tungsten combination. What has been 
said of the copper tungsten combination is also true 
with silver tungsten. Density will range from about 
13.0-15.0 gm. per cu. cm. Conductivity 70-40 per cent, 
hardness 65-100 Rockwell B. It finds its chief use in 
heavy current carrying applications where lighter pres- 
sures, and greater freedom from oxide films are a pre- 
requisite for good performance. Used largely as arcing 
tips in heavy duty air circuits breakers, and as current 
carrying contacts in light and medium air breakers, 

Copper, Silvér, Molybdenum. Corresponding mo- 
lybdenum combinations with copper and silver have 
been made. The silver molybdenum is the more widely 
used because it has better oxidation resistant properties 
and higher electrical and heat conductivity. Density 
ranges from about 9.8-10.5 gm. per cu. cm., conduc- 
tivity 40-55 per cent, hardness 70-95 Rockwell B. 
Silver molybdenum is particularly resistant to arcing 
and does not weld or stick. It is therefore used largely 
as arcing tips and current carrying tips in heavy duty 
air circuit breakers. 

Tungsten and Molybdenum Carbides. Many | 
combinations of tungsten and molybdenum carbides have 
been made with copper, silver, nickel, and cobalt ; like- 
wise combinations of these carbides with gold, palladium, 
platinum and osmium. The first group is very adaptable 
for withstanding heavy loads at reasonably high voltage. 
They have a-high conductivity (ranging from 30 to 60 
per cent) high hardness 75-100 Rockwell B and low 
contact resistance. These are used in special relays and 
other mechanisms carrying high currents, where the 
arc resisting properties are an advantage. 

The second group with the noble metal additions be- 
cause of their extreme hardness, corrosion resistance, 
and their low metal transfer are used extensively in high 
speed telephone relays. 

Table V is an attempt to evaluate various contact 
materials on the basis of some of the factors discussed 
briefly in this article. An arbitrary scale was chosen 
corresponding to the terms listed and the numerical 
values indicated given. It must be understood how- 
ever that no general recommendations hold for all cases 
at any time. 

Circuit conditions under which the device is to opera‘e 
should be studied, and then a material should be suv- 
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NO OTHER SHEAVE 


NY Ti iael 
stallation easy. Hub 
stays put— only rim 
is changed. Bigger 
pull-up bolts—higher 


taper cone pressure. 


Worthington’s QD Sheave is easy to get on, 
easy to get off, yet always tight on the shaft 


The most certain way to give the 
users of your product utmost 
freedom from maintenance troubles 
on V-belt drives is to specify 
Worthington Multi-V-Drives with 
Worthington QD Sheave. 

1.The Best Engineered Drive. 
With the QD, the hub stays put, be- 
cause a variety of sizes of rims fit it. 
When changes are made for different 
speeds, the rim is easily removed and 
replaced. On all other sheaves, the 
hub has to be loosened, presenting a 
realignment problem when the hub is 


drawn up to the rim. Once you put on 
the hub of the QD sheave, alignment 
problems are permanently solved. 

2. The Most Accurate Belt Selec- 
tion. Worthington’s Master Manual 
will help your customers make truly 
accurate belt selections. This man- 
ual, when used in conjunction with 
Worthington-Goodyear Endless Cord 
V-Belts, results in balanced per- 
formance—sheave and belt working 
together to satisfy the original idea 
of the inventor. Use the coupon 
below for complete details. 


HAS THESE 3 APVANTAGES 


You can select the right drive to 
fit your job exactly in three minutes 
by the watch—using just plain every- 
day arithmetic. 


Scientifically evaluated, after years 
of laboratory tests, all factors affect- 
ing V-Belt life and V-Belt efficiency 
were taken into consideration so that 
each selection is guaranteed to give 
peak performance under all condi- 
tions for which it is recommended. 


This 72 page indexed manual does 
your Multi-V-Drive engineering for 
you. Be sure to get your personal 
copy. 


Mail in the coupon below now. 


MV4-11A 


Rotary Variable Speed yy uit 
Pumps Drives V-Drives. 


Ys 


Centrifugal 
Pumps 


Standard Products Division 
Worthington oe and Machinery Corporation 


Please send me a copy of the Worthington Master 


HE Bit. 
ss ee by ok 


BEHIND THE NAME 


NGTON 
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You'll be amazed to see how production can be 
increased and performance improved, with the Sher- 
man UNI-CRIMP One-Piece Solderiess Terminal. 

Here’s a terminal that insures highest conductivity. 
It is made of fine grain, specially rolled, pure electro- 
lytic copper, rated at 100% conductivity. And — the 
entire inside of the barrel is serrated, which provides 
a strong grip on the entire circumference of the wire, 
and greatly increases the contact area. 

Write for Bulletin UC-2, giving full specifications. 
See for yourself why the UNI-CRIMP is stronger me- 
chanically, more efficient electrically, easier to install, 
and more economical. 

Find out how you can switch over to the UNI-CRIMP 
and speed up production, without any changes in 
your presen set-up. . 


H. B. SHERMAN MFG. CO., BATTLE CREEK, MICH. 





= FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
to your specific needs gnd held to 
close tolerances. 


INVESTIGATE MODERN 
AKRON PORCELAIN— 


investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you 
no obligation, of course. 


j. AKRON 
PORCELAIN (, 22% 


suggestions 


2725 Cory Ave., AKRON 14, OHIO and estimates. 
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plied that will be economically suited for the application, 

An attempt has been made to evaluate the various 
characteristics that make for a good contact material. 
In addition several charts were prepared listing the more 
important physical properties of the metals, and alloys 
usually dealt with in electrical make and break contacts, 

Because of wartime secrecy it has been impossible ‘o 
discuss the more recent developments in contact mate- 
rials. It may be said however, that with the aid of 
powder metallurgy many important gaps were bridged 
where materials of high conductivity, high density, high 
hardness, and high erosion resistance were required. 
It is hoped that when restrictions are lifted the full 
story can be told. 


RESILIENT MOUNTINGS 


(Continued from p. 119) 


work. Only when this transmissibility factor—T—is 
a fraction is the vibration reduced. 


1 
Disturbing frequency 
T equals (| ——_____ 


) minus 1 
Natural frequency 

It is evident by inspection that the ratio of disturbing 
frequency to natural frequency must not be less than 
1.41 to give a resultant “T” of 1 or less. 

The natural frequency is calculated as follows: 


F, equals 


F, is the natural frequency of the system in cycles 

per sec. 

D equals static deflection in inches in the mountings 

when supporting motor weight. 

A rapid choice of the thickness of a resilient insulator 
for satisfactory damping is made by the use of the chart 
shown in Fig. 1. Assume that a 1140 rpm. fan motor 
has a vibration of 1140 rpm. (190 rps.) and that this 
is the lowest disturbing vibration. If placed on a 


F ig. 6 ‘Spring-mounted motor for fan applications. 
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AND NOW A NEW GENERAL PLATE 
LAMINATED METAL 


For Extra 
Conductivity 


WHERE 
SPRINGINESS 
IS 
REQUIRED 


Throughout the years, General Plate has pioneered 
in the development and manufacture of laminated 
metals for industry. Now it brings you, for the first 
time, a new laminated metal... Silver on Beryllium 
Copper. 

his new metal combination gives you, for the first 
time, the extra good conductivity of silver ... plus 
the springiness of beryllium copper. 

No matter what the application, tiny switch blade 
or heavy strips, this new General Plate Laminated 
metal will give you better performance through its 
silver and beryllium metal combination. 

It is available in combinations of silver on one or 
BOTH sides, or with silver between two layers of 
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beryllium (centrelay). 

Investigate this new General Plate Laminated 
Metal = Our field engineers will gladly consult 
with you on your problems and make unbiased 
recommendations. Ask for their services. Write: 


¥ pucencaee Be 





IMMEDIATELY 
AVAILABLE 


“WIRE-NUTS” 


(Solderless, Tapeless Wire Connectors) 


FOR BETTER- 
LOWER-COST WIRE JOINTS 


Bz READY WHEN RECONVERSION COMES — AVOID 
DELAYS due to shortage of tin and rubber as required for solder 
and tape. For better, lower-cost wire joints, for anything elec- 
trical from the smallest appliance to the largest machine tool, use 
IDEAL “Wire-Nuts”, the solderless, tapeless wire connectors. 
Easy to use—just strip wires, screw on—that’s all. Faster, Neater, 
Safer. Approved by Underwriters’ Laboratories, Inc. Plan to buy 
now for IMMEDIATE or FUTURE DELIVERY. FREE 
SAMPLES on request. 


REDUCE COSTS ON POST-WAR PRODUCTS 


1008 Park Ave. Sycamore, Ill. 
Sales Offices in All Principal Cities 
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resilient mounting that deflects 4%» in. when the motor 
is at rest a condition worse than with no resilient 
mounting will result as the chart shows that resonance 
with the natural frequency exists. A mounting that 
gives %¢ in deflection will give in the region of 25 
per cent improvement, 34 in. will give about 50 per 
cent improvement, and % in. about 70 per cent and 
346 in. about 83 per cent. It can be seen, therefore, 
that a mounting with approximately %¢ in. deflection 
should be used. As will be noted from the curve the 
disturbing vibrations of higher frequencies will be even 
more thoroughly insulated. 

The equations given are for a single mass having one 
degree of freedom. When conditions warrant, it is 
much more accurate to study all the degrees of free- 
Such calculations are warranted when consider- 


Fig. W PPL felt pads below the base of this 
8-7 press isolate machine vibration from 
the floor and building. 


ing such projects as heavy punch presses where the 
vibration is great or in objects where very effective 
isolation is required. 


RESILIENT MOUNTINGS 


ESILIENT mountings have become so common- 
place, even in the home, that the housewife ex- 
pects to see them on her motor driven appliances, Small 
units as electric clocks usually do not have the motor 
msulated from the clock but rather isolate the entire 
clock from the mantel by using rubber feet, rubber pad 
or felt pad fastened to the base. Washing machines 
may use either vertical or horizontal motors. One 
construction. of the vertical rubber mounted motor 1s 
to use rubber spools or grommets to insulate the four 
mounting bolts from a steel plate and then to secure the 
steel plate rigidly to the washer. 
When horizontal motors are used on washing m1- 
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Buy and Hold More WAR BONDS 
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WAYS TO 
MARK 


STEEL 
LETTER 
AND 
FIGURE 
STAMPS 


HERCULES 
HOLDER AND TYPE 


ACROMARKER 
STAMPING MACHINE 
FOR.MARKING 
INSTRUCTION PLATES, 
DIALS, SCALES, MACHINE 


WRITE FOR 
PARTS etc. 


PRICES AND 
COMPLETE 
ILLUSTRATIVE 
LITERATURE 


spine MORRELL ST., ELIZABETH, NEW 


ay dal WUE 


io: i) 


KC r a T A \e ULC 


FOR YOUR SLOW SPEED MACHINES 


There Are I! Sizes of this particular style of worm 
gear speed reducer, which can be furnished with 
JANETTE motors of from !/g to 7!/5 H.P., and out- 
put speeds of .08 to 447 r.p.m. 


As this style reducer can be furnished with foot or flange 
bases and assembled in 12 different mounting positions, it 
can be easily installed without special adapters on almost 
any slow speed machine. 

WRITE TODAY for your copy of our catalog—l00 pages of 
complete information on 47 styles and sizes of speed reducers. 


MAFVVSIOM RY IAVol ab vemCuiivirst item 


556 W. Monroe St. Chicago 6, ILL. 





chines, refrigerators or air conditioners they may be 
mounted on springs, on rubber pads or use rubber rings 
around the bearing housing. This latter is one of the 
most common constructions and is illustrated in Fig 
Quite often a rubber mounted motor is mounted « 
platform with a compressor, fan or other equipn 
and this platform is then sprung or rubber mount: 
from the complete refrigerator or other apparatus. 
motor is then either connected to the unit it is driv 
ing by means of a belt or flexible coupling. If rigid 
conduit is used for the wiring it is not connected di- 
rectly to the motor as it will conduct too much of the 
noise and vibration. All leads from the motor must 
be flexible. The methods of isolating completed ma- 
chines from surrounding structure vary greatly both 


Rubber-mounted motor-generator as provided 
for railway service. 


Fig. 8 


as to the material used and the method of applying the 
material to the job. 

As illustrated in Fig. 2 a roof ventilating unit as 
used on street cars, an involving 6 bladed fan driven 
by a de. 1125 rpm. motor, the latter is not insulated 
from the fan itself but rather the entire unit is insulated 
from the car. This assembly weighs 14 lb. and is mount- 
ed on 4 insulators. Fig. 4 shows an air condition- 
ing unit in the studios of a radio broadcasting station 
The vibration problem was extremely important be- 
cause of the possibility of amplification by the delicat 
microphones. Weight of the unit was 900 Ib., disturb- 
ing frequency (rpm. of compressor, not motor) 1100 
per min. Mounted on 6 3-in. lengths of insulation, 4 
of the insulators being placed at the rear end of the 
machine where, due to its design, most of the weight 
was concentrated. Note that all connections are 0! 
flexible design. 

Steel springs of the leaf type construction have been 
used successfully for resilient mounting. Fig. 5A shows 
a rigid mounted motor where the base is held to the 
frame by the two through bolts and by two locating 
screws. A resilient base can be applied to this samme 
motor and fastened in the same manner as shown 10 
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Tomorrow’s battle of costs begins now with the design 
of parts. Success will depend upon obtaining a correct 
balance of various factors, such as size, shape, weight, 
strength, material, appearance, and so on. Permanent- 
mold-castings offer numerous economic and functional 
advantages for stressed parts as well as parts operating 
under high pressures. In the “as cast” condition, perma- 
nent-mold-castings possess higher strength than sand 
castings. This strength is correspondingly increased by 
heat treatment to a point that cannot be equalled by 
castings made by any other process, thereby permitting 
thinner sections of less weight, and usually, a lower 
cost at the point of assembly. 


Good permanent-mold-casting design utilizes to the 
utmost the excellent physical properties and heat treat- 
ment potentialities of aluminum alloys, and particu- 
larly the marked economies available through the use 
of metal from remelt sources. But to obtain the 
advantages offered, the designing must be done 

especially for permanent-mold-casting tech- 


One Place You Can Start Now to Win Tomorrow’s Battle of Costs 


cedures. The design of a part should be worked out so 
as to obtain the lowest piece price for the part, without 
any compromise with the quality required to meet a 
specified service condition. The more simple, straight- 
forward designs not only minimize the cost of the 
final castings, but usually permit a high rate of mass 
production with minimum scrap loss. Many of these 
benefits may be obtained by re-designing parts for 
permanent-mold-casting techniques. 


Permanent-mold-casting is a highly skilled art. Expe- 
rience in the employment of correct permanent-mold- 
casting techniques is the vital element in obtaining 
maximum physical properties and lowest cost. A 
difference in technical skill and experience shows 
up in marked differences in strength and cost at 
the point of assembly. There may be worthwhile 
cost reduction potentialities for you in Permold’s 
23 years of venturesome technical and foundry 

experience. Ask a Permold Engineer or 

Metallurgist to show you how to get set for 


niques rather than common sand casting pro- perMold tomorrow’s battle of costs. 


THE PERMOLD COMPANY 


800 West Liberty Street e MEDINA, OHIO 


In the Cleveland Industrial Area 


When you send for 
this FREE FOLIO of ZZ 
Fel-Pro Sealing Materials 


Thousands of industries have solved 
their gasket problems by sending for 
Fel-Pro’s FREE FOLIO showing a wide 
variety of more efficient and longer 
lasting sealing materials. You'll find 
new materials, too . . . improved sealing 
products developed and perfected 
through Fel-Pro’s war work and research 
... 52 actual samples, with scores of 
sealing suggestions... and if you don’t 
find what you need, consult Fel-Pro 
engineers. They'll developa product just 


right for your special gasket problems. 


syNTHETIC 
aueser 


FELT PRODUCTS MFG. CO., 1536 Carroll Ave., Chicago 7, Illinois 


You-Creakable MERCURY 


SWITCHES 





5 AMP — 
for water 
Systems; 
pumps; 
hair dry- 
ers; elec- 
tric scales: 
actuating 
devices. 
| AMP — for 
pilot service: 
vending ma- 10 AMP — for elevators: con- 
chines: tem- oil burners: veyors; blue 
perature regu- water heaters: printing ma- 
lation; fire feed and speed chinery: stok- 
alarms. controls; farm ers: safety 
machinery; rail- devices; com- 
road signals. munication 


systems. 
Double Throw Units 
Also Available 


20 AMP — for 


Totally enclosed, 
hydrogen charged — 
DURAKOOL’'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. 
glass to break! 
plosion - proof! 

lutely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 


All sizes furnished 
with or without stand- 
ard tilting mechanisms. 
Quick deliveries! 
Write us today. 


35 AMP — for 
motor starting; in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 
loads. 


DURAKOOL, INC. ~ 


ELKHART, INDIANA 


65 AMP — extra 
heavy duty; ideal 
for motor starting 
and other types of 
tough jobs — no 
relay required. 











Fig. 5B. The leaf springs are formed in such a manner 
that a line along the edge, if extended, would pass 
through the center of the shaft. This permits rotational 
motion of the motor frame around its axis at the shaft 
center. This rotation is limited by the snubbers or 
formed steel band shown inside the resilient base. This 
construction is used primarily for belt drives. 

In Fig. 6 is shown the use of longer leaf springs with 
no snubbers or stops. This construction is used pri- 
marily for fan applications. The principle is the same 
with the lines extended from the leaf springs crossing 
at the center of the shaft. The longer springs give 
more resiliency and better isolation of the noise. They 


Fig. 9 aN DEY rubbers play an important part 


in heavy-duty services. A—Shaft coup- 

ling. B—Mounting commonly used in in- 

tegral horsepower motors and quite generally 
in motor-driven equipment. 


can be used as there is no belt pull on the shait. 

Where, as just mentioned, a heavy cast iron base 1s 
used costs are higher than for steel base and riveted 
spring construction. Greater degree of isolation with 
heavy construction on such applications as fans; how- 
ever, at times justifies the greater expense. A printing 
press mounted on large pads of wool felt is shown in 
Fig. 7. In Fig. 8 is shown a motor generator for 
railroads suspended on four tube form rubber mount- 
ings. By using this suspension method passenger 
comfort is increased and the life of the generator | 
extended. Fig. 9A shows the construction of a bond: 
rubber shaft coupling while Fig. 9B shows the c 
struction of one of the common types of rubber mount 
ings used for large motors and appliances. 

Since all machinery in motion sets up vibration : 
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**Rome Synthinol — trade mark registered 44 We provide the best 
* & 
materials obtainable 


says *Romey 


44 


“Our stock piles are limited by wartime scarcity,” 
says Romey. “but we're still using most of the standard 
materials for insulating and covering our wire and cable 
products. 


“Our customers know that if types of insulation and 
covering are not available to meet exact specifications, 
we'll provide other materials that will do the job to their 
complete satisfaction. 


“Send us your inquiries.” 


om BAR TO FINISHED | 
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ELECTRICAL 
SHEETS 2 


14et 


Make sure of outstanding per- 

formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure Iron-Copper 
Afloy Sheets—Globe Brand Galvanized Steel Sheets— 
GOHI Enameling Iron Sheets—KCB Copper Steel 
hi Sheets—Newport Long Terne Sheets—Newport Gal- 
‘ vannealed and DeLuxe Metal Sheets. 











——"_pivision OF 
pete AN THE ANDREWS STEEL CO. 
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| since this vibration may be a source of annoyance as 


vibration or as a producer of noise it is often wise to 
specify resilient mountings to minimize such effect. 
In the course of development work upon a new ma- 
chine design the manufacturer of resilient mountings, if 
called for consultation at an early stage can assist in the 
selection of the best type mounting for the -specific 
product in mind. 


MAGNESIUM FACTS 


(Continued from p. 104) 


designs. Re-designing with magnesium may result in 
a saving of at least one-half the weight of ferrous metal 
designs. 

These properties which are characteristic of all the 
magnesium alloys and of general interest to the de- 
signer are as follows: 

Modulus of elasticity ......... 6,500,000 psi. 
Modulus of rigidity .......... 2,400,000 psi. 

14.5 x 10° per deg. 
Coefficient of Thermal Expansion =F (65-212 deg. F) 
TOON acu a heen aw eeor we 1204 deg. F 

1075 Btu. per sq. ft. 
Coefficient of Thermal Conduc- per in. per deg. F 


DE , 4sn0s Speke ee sens ss ‘per hr. 
38.6 per cent of Inter- 
Electrical Conductivity (at 20 national Annealed 
4 ae rere. Copper Standard 


These values are for pure magnesium and may vary 
more or less for the magnesium alloys. 

Properties such as the comparatively low modulus of 
elasticity or the high coefficient of thermal expansion 


| may, in some cases, be a disadvantage and require par- 


ticular design considerations. On the other hand, the 
rather low modulus gives the advantage of high capac- 
ity for elastic shock absorption (resilience) and the 
light weight requires increased section depths to meet 
stiffness requirements without undue weight penalties. 

The ranges of typical tensile, yield, shear, and fatigue 
strengths, elongation, and Brinell hardness, are given 
in Table I. Maximum properties for wrought products 
are obtained through cold working during fabrication 
while maximum properties for cast products are ob- 


| tained through heat treatment and aging after casting. 


Like most other metals in the non-ferrous group, 
magnesium alloys exhibit a lack of a “natural yield 
point” under stress. Following common practice, the 
yield strength for magnesium is defined as the stress 


| necessary to produce a permanent set of 0.2 per cent 
| of the initial gauge length and a study of the stress- 


strain curves gives a clear picture of the comparative 
behavior of the magnesium alloys in this respect. 

For service conditions of over 400 deg. F magnesium 
alloys are not recommended for structural purposes be- 
cause of the reduction in tensile and yield strengths and 
| the increase in ductility above that temperature; at 
sub-normal temperatures they undergo only negligible 
changes in properties. 





For most of the wrought alloys, the yield strength 
| in compression is considerably lower than in tension 
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U nique research, engineering, too! design. 
production skills combine, not only to build ‘ce 
devices that fulfill the most exacting requirem e 
but also to build special purpose devices for which™ 
no specifications exist. Our list of customers, the 
most exacting in government, aviation and manv- 


facturing, attest to these skills. 


Manufacturers of Electrical, Electronic & Mechanical 


e 


EASTERN AIR DEVICES, INC. 


583 Dean Street + Brooklyn 17, N. Y. 


An Affiliate of THE FRED GOAT CO., INC., Est. 1893 
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65 C.F.M. (NAFM CODE) 


60 cycles *» 115 volts + single phase 
capacitor run + 3100 R.P.M. + 12 watts 
input + 1 oz. in. starting torque + 1 mfd. 
condenser required + Weight 16! oz. 
Overall length 3146” + Motor diameter 
134” + Fan: 4 blade propeller type, 4” 


diameter. 
We invite inquiry! 











This is important in determining design stresses in such 
members as short column and compression flanges of 
beams. Although the modulus of elasticity is more im- 
portant for column strengths with effective slenderness 
_ ratios greater than about 60, the compressive yield 
strength governs for the smaller slenderness ratios. 
With magnesium castings, on the other hand, the yield 
strengths in compression and in tension are about equal. 
Magnesium members must be protected under severe 
abrasive conditions by some means such as inserts or 
liners of steel or bronze. These can be cast in place, 
attached by screws or rivets, or shrunk or pressed in 
place. Proper design can take advantage of the good 


































: 


8 
a 










a yy AMIS 
[4 NE UN PL Pao 
fp F . KAM 3 








| 
| 
AIRCRAFT MOTORS ~ 
| 


MOTOR “A”—Type D26410 is wound for 1/10 HP 





24 volts DC at 7500 RPM; equipped with out- 


side fan cooling for heavy service. 
Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 Ibs. 
Weight without fan 2.01 Ibs. 






002 004 O06 008 
STRAIN. (IN. PER IN.) 


TENSILE STRESS (LB. PER SQ.IN.) 























MOTOR “B”—Type D31420: 1/6 HP, 24 volts DC at 
2800 RPM. equipped e P magnetic brake. | TRESS-STRAIN curves for several mag- 


Diameter of shell 3.125’ nesiu lloys S . 
Diameter of shell 3.1257 | sium alloys and for some other metals 


MOTOR “C’—Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 Ibs. 
Weight without fan 4.68 Ibs. 


fatigue strength of the magnesium alloys. All the mag- 
nesium alloys are sensitive to the effect of notches, 
sharp corners and other stress concentration conditions 
and these conditions must be minimized by the designer 
through the use of adequate fillets and transition zones 
between heavy and light sections. 


MOTOR “C” is shown equipped with 2-pole “A.N.” 
connector. Motors “A” and “B” are shown with base 
for “A.N.” connector of the number of poles required. 


Above motors can be built as follows : Before the designer makes a choice for a given struc- 

Speeds up to 7500 RPM. Ths . . 1 

Voltages 12 or 24 volts DC. | tural part, he must take into account the dimensiona 

{ eaannee 3! aoneie Li oon enent. and other limitations of the various available processes 
E SoenEe SOS Snatt 60 spemeentions. of fabrication and assembly. The term fabrication here 


Vt Magnetic brake can be built into any of these motors. = 
| includes not only the processes of sand, permanent 


| What is your problem? mold and die casting; hydraulic and impact extrusion ; 
hydraulic, hammer, and press forging; and sheet roll- 


} THE OHIO ELECTRIC MFG. CO. | ing; but also machining, bending, roll forming, stamp- 


I; 5905 Maurice Avenue Cleveland 4, Ohio | ing and drawing. Furthermore, a magnesium part 
. may often be made by one or more processes, and con- 


| siderations of weight saving, tool cost, strength, finish 
Se | required, quantity of production, machining, forming 
_ and joining cost and others, will determine the choice. 


Magnesium alloy castings combine light weight with 
_ high strength and excellent machinability. They may 
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TWO WRENCHES ALL IN ONEE. . precision 


made from TWO materials .. thermoplastics 
reinforced with steel inserts. Here again Santay 
engineers have pioneered in producing this 
combination wrench from thermoplastics for the 
first time! Ample savings in metal and weight 
were effected . . worthwhile contributions to our 
war effort. 


Details concerning these ingenious wrenches are 
still a military secret. However, they serve to 


INJECTION MOLDING ¢ METAL STAMPING ¢ ELECTRO-MECHANICAL ASSEMBLIES 


” 5 eee ae errempemnnen tmarenne emer rm erceragnnngt 


FORMERLY SINKO 
REPRESENTATIVES: POTTER & | anh 


RTLAND aa: 


DADA DML CRUEL) eee LANL 0 ea Le Ue 
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demonstrate again, the successful application of 
metal reinforced thermoplastics ..a highly devel- 
oped SANTAY specialty! Think of Santay’s pre- 
cision craftsmanship whenever a thermoplastic 
problem is involved. Let our capable engineers 
suggest how you can best make use of speedy, 
economical injection molding. 
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Cetron 
Type CE-29 


changeable with other 
similar tubes. + 


The two tubes illustrated above 
were selected at random from the 


COMPLETE LINE 
which Cetron has to offer you. Write 
for catalog 


PROMPT DELIVERIES 
ON MOST TYPES 


CETRON 


Rectifiers 
« 
Phototubes 
® 
Thyratrons 
ie 


Electronic 
Tubes 
e 
Special 
Tubes 


for 
Special Needs 


Whatever the need . . . Continental is usually “a 
jump ahead” in creating and producing a fine 
tube to fill that need. 


Through the years ““CETRON” has become more 
than a well-established trade-mark . 
become a “buy word” for all who seek better- 
engineered tubes, of quality materials . . . in- 
suring better performance. 


It has 


CHICAGO OFFICE, 903 Merchandise Mert 
* WHEW YORK OFFICE, 265 West 14th Street 








be cast in sand, permanent and semi-permanent molds 
and as pressure die castings. 

Sand castings offer the advantages of permitting de- 
signs of high intricacy and the casting of parts of large 
size. The normal minimum section thickness of a 
magnesium sand casting is %» in., although somewhat 
thinner walls can be cast when the part is small and 
gating conditions are favorable. For sand castings, the 
machine finish allowance should be about % in., with 
minimum dimensional tolerances of approximately plus 
or minus M%o in. 

Magnesium permanent-mold castings are character- 
ized by fine grain structure and close dimensional toler- 
ances. They usually require less machine finishing than 
sand castings and sometimes can be cast with thinner 
walls. In permanent mold castings, minimum section 
thickness may generally be reduced to % in., while 
the machine finish allowance should be about 4¢ to 
349 in. Minimum dimensional tolerances are approxi- 
mately plus or minus 0.020 in., although these dimen- 
sions vary considerably with different sizes and designs 
of the various castings. 


LIGHTER DIE CASTINGS 


T IS possible to achieve maximum lightness in magne- 

sium die castings because thinner walls may be cast 
than are obtainable in sand or permanent molds. Fur- 
thermore, magnesium die castings have smooth surfaces 
and good dimensional accuracy, thus substantially re- 
ducing machining, fabricating, and finishing costs. Die 
castings offer the advantage of economical cost in large 
quantities, since the increased die cost will usually be 
negligible when a quantity of 500 to 1000 is involved. 
Usually, however, a large number of pieces must be 
produced to make the die casting process economical. 
Die castings are not ordinarily used for high-stress 
applications because of the possible presence of porosity 
in the casting. Porosity may occur in some sections 
since the die casting process precludes feeding metal to 
all sections until freezing is complete. Die castings may 
be cast with minimum section thicknesses of %p» in., 
which under favorable conditions may be reduced to 
4, in. Die castings are usually cast to size or require 
at the most %4 to %» in. allowance for machining. 

When a part is to be heavily stressed by high static, 
dynamic, or impact loads, magnesium forgings are usu- 
ally selected because they offer higher and more uni- 
form mechanical properties than are available in mag- 
nesium castings. Press forgings can be formed from 
alloys which develop greater strength and toughness 
than hammer forgings. Press forgings have an ap- 
proximate minimum section thickness of % in., while 


‘ % to %¢% in. is satisfactory for hammer forgings. Small 


magnesium forgings produced on mechanical action 
presses are known as pressings. They are forged at a 
high production rate and to very close dimensional 
tolerances, with the result that a minimum of machin- 
ing is required. Section thicknesses of 4 ¢ in. or less 
can be obtained in pressings. 

The extrusion process allows magnesium to be fur- 
nished as rod and bar, shapes, tubing, hollow-seamless 
shapes and structural sections. Many intricate shapes 
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WHERE LAMELLAR CORE STEEL 
MUST RUN AN OBSTACLE COURSE 


@ The magnetic uniformity of 
Republic Silicon Steel Strip is un- 
matched. One of the reasons is the 
constant continuous testing in a 
well-equipped magnetic laboratory 
in accordance with the standard 
methods of the American Society 
for Testing Materials. 


But in addition to these standard 
tests, Republic adds its own tests, 
many while the steel is still in 
production. This assures that the 
finished product will exceed speci- 
fications for any given grade and 
that certain exclusive advantages of 
Republic Coiled Silicon Strip are 


maintained. 


One such test is the single strip test. 
It gives, quickly, core loss data from 
just a small clipped sample. 


Other Republic Products include Carbon, Allo 
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Such single strips are cut both across 
the direction of rolling and parallel 
to the direction of rolling, thus 
giving definite comparison of uni- 
formity end-to-end and edge-to-edge 
of the entire lot of steel. 


This test helps to maintain the high 
degree of over-all uniformity of 
Republic Coiled Silicon Steel Strip, 
regardless of the direction of rolling. 
Many electrical manufacturers find 
that this one advantage, greater 
magnetic uniformity—both at right 


angles to and parallel with the direc- 
tion of rolling—solves problems of 
lamination design and production. 


Whether your production set-up 
requires silicon steel in coiled strip 
or sheet form, Republic can help 
you take a front rank in postwar 
markets with a high performing 
product produced at economical cost. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division Culvert Division 
Niles Steel Products Division ® Steel and Tubes Division 
Union Drawn Steel Division ¢ scon Steel Company 
Export Department: Chrysler Building, New York 17, 


SILICON STEELS 





GUARD 
AGAINST 


Insulation Failures 


WITH THE HOLTZER-CABOT 
Electronic 


INSULATION RESISTANCE TESTER 


Protect your electrical equipment from pos- 
sible insulation failures by making periodic 
tests with the Holtzer-Cabot insulation resist- 
ance tester. A self-contained, portable unit 
weighing only 3 lbs., it is always ready to use 
in the plant, laboratory or field. The hand 
crank generator delivers 500 volts D.C. testing 


voltage . . . eliminates batteries and external 
power supply. Two indicator buttons light up 
when generator is delivering correct testing 
voltage. Electronic voltage regulation assures 
uniform testing voltage over a wide range of 
cranking speeds. Guard circuit eliminates 
surface leakage from affecting measurements. 
Wide range . . . 0 to 100 megohms. Scale is 
spaced for easy reading. 
Get the complete story on Holtzer-Cabot 
insulation resistance tester. Write for 
bulletin today. 


HOLTZER-CABOT 


Division of First Industrial Corporation 


400 STUART STREET, BOSTON 17, MASSACHUSETTS 


which would otherwise have to be built up from in- 
dividual sections can be extruded with a reduction in 


| cost and a simplification of design. An advantage in 
| extrusion is that the metal may be placed only where it 
| is needed for greatest efficiency. Because of low tool 
_and fabrication costs, magnesium extrusions are rela- 
| tively inexpensive. 


The machinability of magnesium alloys is excellent. 


| Higher cutting speeds, greater feeds, and deeper cuts 
| are possible with magnesium than with other common 
| metals. A smooth finish is obtained on magnesium 


alloys without difficulty and under many conditions, no 
lubricant is needed. The economies possible in the 


| machining of magnesium are often an important ad- 
| vantage urging its adoption. Machinability also be- 
| comes a factor in deciding whether a casting, a forging, 
| or an extruded shape should be used. 


The amount of bending and forming which can be 
done with magnesium alloys at room temperature is 


| limited. At elevated temperatures, however, around 
| 450 to 700 degs. F, magnesium alloys may be bent 


over small radii and formed into intricate shapes. 


| Working at elevated temperatures eliminates the neces- 
| sity of providing for springback and frequently results 
| in greater latitude in performing deep and intricate 
| forming operations than is possible in cold forming. 


Furthermore, hot forming often reduces the number of 


| forming operations and the number of required tools, 


which results in a substantial saving in production costs. 

Sheet alloys in the soft temper have a minimum cold 
bending radius of approximately five times the sheet 
thickness, but in the hard temper the radius is ten to 
twelve times the sheet thickness. If bent hot, however, 
the minimum bending radius is reduced to approxi- 
mately twice the thickness. Soft-temper sheet may be 
given moderate draws in cold condition. Accurate tem- 
perature control is essential in hot forming magnesium 
alloys. Contact pyrometers or automatic pyrometric 
control is recommended. Heating is usually accom- 
plished with a blow torch, preheat ovens, electrically 
heated dies or hot-air streams. 


WELDING IS FEASIBLE 


AGNESIUM alloys may be welded by most of 

the conventional methods with only slight devia- 
tions from standard practice. For torch welding, the 
oxyacetylene flame and a special welding flux are recom- 
mended, while the filler rod is usually of the same alloy 
as the parent metal. Butt welds are preferred to lap 
and similar welds since the flux must be completely 
removed after welding to avoid the danger of corrosion. 


| A relatively new development in welding magnesium 


alloys is an arc-welding process in which a tungsten 


| electrode is surrounded by a shield of helium gas, This 
| process results in higher strength joints than the torch 
| welding process and is applicable to a wider variety 
| of welds because it does not require a flux. 


Since magnesium alloys have a comparatively low 


electrical conductivity, they are well adapted to the 


resistance welding process. They usually require a 
lower current density than aluminum alloy parts of 


| equal thickness. It is frequently found that resistance 
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If you are of middle age, of course you remember the old coal-fired kitchen stove. 


Summer and winter it poured out lots of heat, into the kitchen. To make a piece of toast 


on it was indeed a sensitive matter. (The lady above seems unbelievably composed!) 


... And then in 1906, Chromel heating elements came along, and brought electric heat 
to the kitchen, to the breakfast table, and to industrial processes. Chromel changed many 
things, all for the better. And now, almost 40 years later, Chromel still makes its good 


contribution to you and yours. (Like to have Catalog-M?2) ... 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 


Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C . . . . . 675 Ohms 530 Ohms 
Chromel-D . . . . . 600 Ohms 471 Ohms 
a ee 231 Ohms 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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Dries the 
average basket 
of small parts 


in less than 35 seconds ! 


The Kreider Centrifugal Dryer is a modern drying 
machine ... designed for speedy production... 
engineered for easy operation and low 
operating costs. 

This all-steel elec- 
tric welded dryer is 
ruggedly construct- 
ed. IthasV-belt drive, 
reversing drum 
switch, fast-acting: 
foot brake, 4 H. P. 
motor for efficient, 
economical oper- 
ation. Available with 
or without auxiliary 
heating unit. 





Write or wire for complete 
information and prices. 


DELLINGER MANUFACTURING COMPANY 
735 N. Prince St. Lancaster, Pa. : 








WaT Zl MES 


DRAKE 


eT te 
IRONS AND 
SOLDER POTS 


An Iron for Every Purpose 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever - growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
ean be met, too, for Drake 
has 





Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


WAR 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


























welding of magnesium alloys is more economical than 
riveting as the method is reliable and inexpensive. 
Strengths comparable to those obtained by the spot 
welding process are developed in magnesium alloys by 
the electric-resistance seam welding process, which in- 
cludes either the continuous or the intermittent type of 
weld. Although it has not yet been commercially de- 
veloped, electric-resistance butt or flash welding is also 
now possible. 

Where particularly high strength is required for join- 
ing magnesium alloys, aluminum alloy rivets are used. 
The possibility of galvanic corrosion in the joint is 
minimized by using certain aluminum alloy rivets which 
offer a comparatively low electrolytic potential in con- 
tact with magnesium. Rivets of steel, brass, and alumi- 
num alloys containing copper are not recommended for 
magnesium assemblies if the joint is to be exposed to 
any kind of weathering or corrosive environment. 

Magnesium and its alloys usually resist the action of 
inland atmospheres very satisfactorily. During ex- 
posure, the alloys gradually darken and acquire a thin 
oxidation film which retards subsequent attack. Marine 
or seacoast locations, however, are more corrosive to 
magnesium than inland atmospheres and may cause 
severe attack. Unless it is known that the environment 
and conditions of service are not detrimental to mag- 
nesium, it is advisable to protect the parts with a suita- 
ble painting system. 

There are a number of surface coatings applied by 
chemical treatment which serve as paint bases as well 
as to improve surface protection. In the selection of 
paints for use on magnesium, special attention should 
be given to both the vehicle and the pigment. Paints 











































with good adhesion characteristics and high resistance § a 
to moisture penetration will produce the best results. 
Zinc chromate is an excellent pigment for priming tl 
coats, while aluminum paint and enamels made with 
phenolic resin varnishes are the best finish coats. o 

When magnesium alloys are used with other metals il 
in a structure, it is essential to separate the magnesium | 
parts from the other metals to avoid galvanic corrosion. al 
In making assemblies between magnesium and another 
metal, paint coatings and sealing compounds should be § 9 
employed to prevent the access of moisture. 

Faulty design may lead to corrosion. Provision Jj sf 
should always be made for the elimination or drainag« ; 
of pockets where moisture may become trapped and for § 
the ventilation of closed spaces where otherwise water 
may condense. ef 

Even when painted, magnesium alloys are usually not | ef 
recommended for applications involving contact with 
acids, except those previously mentioned. ar 

COSTS TREND DOWN an 
ONCURRENTLY with market and production 
facility increases for magnesium, the price of the ‘i. 





metal has followed a downward trend. From $5.00 a 
pound in 1915 the ingot price fell to 27 cents per 1b. 
in 1939 and on January 1, 1943, was reduced to 201% 
cents per Ib. On a strictly weight for weight basis, 
magnesium is more expensive than the other common 
commercial metals. In some instances, however, the 
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EL ew | 
Are 


TO DEPENDABLE 
PERFORMANCE 


It’s A Job for 


e “Everlocking” gives your 
assemblies extra staying power. Note 
the wide chisel edge construction 
on the enlarged EverLOCK Washer 
illustrated above. These chisel edges 
are forced into the contiguous faces 


Listed on Government Ordnance 
of both work and nut by powerful Standard Prints BEAX 1-2-3-4-7-8-10 


Shown on AN936 (Army-Navy Aeronautical Standard) 
spring tension ... providing several 
times more area of resistance. The 0 0 0: at 0 % 
_ | effects of vibration and strain are my, ee ee ee ae eee 
, § effectively counteracted. Speed of a 
application permits substantial time 
and labor savings. 


Wire, phone or mail your orders Ws 3H £ Re 


today. THE WASHER THAT HAS THE EDGE 
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Unsurpassed 
QUALITY 


e The Industrial Condenser 
Corporation manufactures 
acomplete line of Oil-filled, 
Electrolytic, Wax and Spe- 
cial Mica Capacitors for 
allindustrial,communica- 
tions and signalling ap- 
plications up to 250,000 
volts working. Complete 
laboratory and engineer- 
ing facilities available 
for solution and design 
of capacitor problems 


for special applications. 




















-5 MFD. 
50,000 VOLTS 
DC WORKING 


(Illustrated above)...28 
inches high, weight 175 
pounds, built by Indus- 
trial Condenser Corpo- 
ration to meet Navy 
specifications. Oil-filled, 
oil impregnated. Built 
for 24 hour continuous 
operation and total sub- 
mersion in salt water. 


An Industrial 
Condenser 
for every 
industrial 

application. 


PAPER, OIL AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
CONDENSER 


CORPORATION 








price of magnesium products is now comparable to that 
of other metals on an equal-volume basis. With the 
newer techniques which war production has brought, it 
is expected that fabrication costs will be further reduced 
and the applications of magnesium greatly extended. 





YOU MAY AGREE OR DIFFER 





(Continued from p. 134) 


that consumer products and services will have to cost 
25 per cent to 30 per cent more after the war because 
labor costs are up. 

“So far as our organization is concerned we have 
no intention of accepting this kind of thinking. In the 
few items such as clocks and irons which we have begun 
to make we are applying prewar prices and that will 
be our policy to the best of our ability. We are putting 
aside all ideas of a limitéd two-cylinder production and 
placing our faith in volume and wide distribution.” 


DAN W. MOLL, Vice President and Treasurer of 
Hills-McCanna Co, and Chairman of Sand Cast Div. 
of the Magnesium Assn. (at Hills-McCanna Co. Plant 
Tour )— 

“Magnesium has received a lot of publicity during this 
war period. Some of the publicity has been favorable 
and some unfavorable. The press has referred to mag- 
nesium as ‘industry’s lightest structural metal,’ ‘the 
metal from the sea,’ ‘the wonder metal’ and have even 
called magnesium ‘temperamental Maggie.’ One thing 
is certain—magnesium is no longer temperamental; 
fabricators and producers have ‘temperamental Maggie’ 
well under control.” 


JOHN M. BYRNE, Economist (to Formica Insula- 
tion Co. Postwar Planning meeting )— 

“Simple arithmetic based upon factors that some 
6,600,000 couples have married during that past four 
years of war and for one reason or another have not 
become fully established in househeeping coupled with 
the fact that there has been a pentup eventual demand 
for new household equipment of various types means 
an optimistic outlook for business.” 


THOMAS F. JOYCE, Executive, Radio Corp of 
America 
“The nation can benefit sooner if television is given 
the green light as quickly as possible after victory 
over Germany. In the radio industry alone, employ- 
ment at the end of the fifth full production year will 
be approximately 600,000, an estimated increase of 
300,000 over the 1941 peak employment by the in- 
dustry. At that time, combined television and radio 
retail sales should be approximately $1,442,000,000, 
as contrasted with the 1941 retail value of about $620,- 
000,000. In related industries supplying the radio 
industry, added jobs would be created to produce tle 
steel, copper, lead, lumber, paper, and chemicals used 
in the manufacture of television equipment. 
“Perhaps television’s greatest contribution to the 





ELECTRICAL MANUFACTURING 





ALL-PURPOSE MOTOR 


This post-war engineered BALDOR Motor will 
simplify your Designing, Purchasing, Production 
and Inventory. Check its many features: 

1. Totally enclosed. 

2. Drip-proof; splash-proof; grit-proof; lint-proof. 
3. Horizontal, vertical and side wall mounting. 

4, Removable base. 
-5. End plates interchangeable for face mounting. 

6. Standard NEMA dimensions. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 
Blue lines indicate air travel over ENTIRE EXTERIOR District Offices in Principal Cities 


of Baldor Streamcooled Motor. 
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VARSLOT insutation 


Reduces Breakdowns Due to Grounds 


Varslot Slot Insulation is a combination of 

100&% rag paper and black varnished cam- 
bric, cemented together. Varslot provides great 
mechanical strength as well as high dielectric 
strength. Varslot protects motors against break- 
downs due to grounds, and is your customer's 
DEFENSE against machinery breakdown. 


VARTEX VARNISHED CAMBRIC INSULA- 
TION provides unexcelled electrical protection 
against oils, moisture, acids, and alkalies. Mul- 
tiple coats of insulating varnish baked on supe- 
rior grades of fabrics produce high dielectric 
strength. Vartex Cambric Insulation also pro- 
vides defense against motor breakdowns. 


for the 
= " 1, BLUE CATALOG! 


Distributed by 


INSULATION & WIRES, Inc. 


INSULATION AND WIRES 
uy) 2127 Pine Street, St. Louis 3, Missouri 
2) 289 —— oe a —- : - S Georgia 
7 oleridge ouston 5, Texas 
SERVICE 30 Trowbridge Avenue, Detroit 2, Mich. 
181 Portiand St., Cambridge 41, Mass. 
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NEW 
D/E DOME TYPE LENS- 

CAP WITH HEAVILY WALLED, 
DEEPLY CUPPED GLASS LENS. SO 
OUTSTANDING THAT A COMPLETE LINE 
OF PILOTLIGHTS HAS BEEN EQUIPPED 
WITH IT. 

For Use With the Most 
Readily Obtainable Lamp Bulbs 


Type No. 590 D/E Unit for use with the S6 candelabra 
screw base lamp on voltages up to 120 volts. 


The No. 590 D/E Unit, List Price oan lamp) $1.25 


Specifications; Mounti: a 
depth behind the front of the pa oa 

area 134”. Candelabra screw base socket, Underwriters’ 
Approved for 120 volt service. 


DISTRIBUTED NATIONALLY BY 


GRAYBAR ELECTRIC CO. 


WRITE FOR 
CATALOG 


The H. R. KIRKLAND CO., Morristown, N. J. 


nation’s postwar economic welfare will be the added 
employment it will create on farms and in factories alike 
to satisfy consumer product demand. 


CHESTER BOWLES, Director of OPA, 
Commerce and Industry Association )— 

“The Department of Labor cost of living index may 
go down a bit after V-E Day. The biggest threat of 
inflation will become evident from five to ten months 
after that, when a rush for inventories will drive raw 
materials prices up, resulting in danger of higher prices. 

“If we can keep our heads through the critical second 
period, the success of our efforts will become obvious 
in the third period. At this time, perhaps nine to ten 
months after V-E Day, controls can probably be 
removed.” 


(to the 





RATIO METER FOR COMBAT 
EQUIPMENT 


IS electrical ratio meter, 

developed by the Instru- 
ment Division of Thomas A. 
Edison, Inc., indicates the 
ratio between the values of 
two currents or voltages, in- 
dependently of their magni- 
tude, and the movement may 
be adapted to any service 
where it is desirable to indi- 
cate such a_ relationship. 
(A) Moving magnet (B) 
actuating coils (C) damping 
housing (D) magnetic shield. 
The design is such that the 
conventional arrangement of 
the instrument is literally in- 
verted by using a small mov- 
ing permanent magnet vane, 
the position of which is goy- 
erned by the ratio of the 
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currents in two sets of sta- 
tionary actuating coils, placed 
at an angle with one another. 
Where desirable to have the 
pointer swing off one end of 
the scale when de-energized, 
a small pull-off magnet is 
attached to the upper bridge. 
Principal use of the instru- 
ment so far has been: in con- 
nection with temperature sen- 
sitive resistance bulb devices 
at various critical points 
within aircraft. Though de- 
veloped several years ago and 
made exclusively for the 
Army and Navy in large 
quantities during the war, 
the military forcés have only 
just permitted the announce- 
ment of this design. 





OLSEN TYPE E-0 
Dynamte Salauctug WMachines 


incorporate many distinctive features without sacrificing 

















Work support rollers hardened and 
ground, easily a quickly adjustable 


Flexible spring type drive 
eliminates errors due to 
driving disturbances. 





Roller support brackets to suit journal diameters. 
easily adjustable to suit 
length of part. Sensitive meter—linear 
scale — small unbai- 


ances easily read. 













Magnetic pick-up trans- 
forms cradle vibration to 
electrical energy — com- 
pletely enclosed. 















Angle indicating 
nl —- shows an- 
r location of 


rection. 





Both pivot 
ated by 
a single ¢ 
knob. 





Substantial base suppo 
ing entire machine in per- 
manent alignment. 













ee room when ma- 
$s operated from a seated 


Write today for Bulletin 2 


giving complete details. 


~ TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 
B. “ a AND PHYSICAL TEST- 

alancing Wachines ING EQUIPMENT 
PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
MINE and SMELTER SUPPLY CO., Denver, Colo. 
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NO FUNCTIONAL FAILURE 
WITH 


KNURLED CUP POINT 
HOLLOW SET SCREW 


it won’t work loose, in spite of 
the severest vibration. Tightened in 
the usual way, it stays put, because 
the knurls of the point dig in and 
make it a self-locker. Yet it can 
easily be removed with a wrench and 
used again and again. 
In the field of electrical manufactur- 
ing, there are many possible applica- 
tions for this unique screw. For further information about its 
valuable features, send for the “Unbrako” Catalog. 
Where the “Unbrako” Knurled Cup Point is 
unsuitable, use the “Unbrako” Knurled Thread 
Screw, which is also a self-locker regardless of 
the style of point. 


Pat’d and 
Pats. Pending 


Knurling of Sock- 
et Screws origi- 
nated with “Un- 
brako” years ago. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


BOX 594, JENKINTOWN, PENNA. 
BOSTON . DETROIT . INDIANAPOLIS . CHICAGO . ST. LOUIS . SAN FRANCISCO 


WOUND IN THE WEST 


In California, land of amazing contrasts, cowboys still 
coil rope and Smith winds fine wire coils. This means 
that Western manufacturers using fine wire coils in their 
products or factory equipment can get coils here in the 


West. Smith has many standard types that may well fit 
your needs, or will wind any type to your specifications. 


NATHAN 2 MFG. 
R. co. 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 
Electrical Products 


FIRST 


because they 
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POSTWAR MEETINGS OUT 


Strong evidence that government officials do not intend 
to encourage postwar product marketing plans at this 
time was recently indicated in connection with the can- 
cellation of programmed manufacturer-utility execu- 
tives conferences. General Electric had scheduled meet- 
ings in Atlanta, New York and Chicago. After holding 
only one, the sessions were called off in response to a 
telegram from Secretary of the Navy Forrestal and 
Undersecretary of War Patterson. While it was indi- 
cated that this did not represent a general policy to 
preclude postwar planning activities “the War De- 
partment simply does not feel that a conference of this 
type should be held now.” The telegram read as fol- 
lows “The General Electric Co. has a splendia record 
for war production on an allout basis. We know that 
you intend to keep the needs of the armed forces first 
and foremost as long as those needs continue. We are 
receiving urgent appeals for war supplies on an in- 
creased scale from the commanders of the fighting forces 
overseas. These demands make it plain that produc- 
tion of war materials must be increased rather than 
reduced. In view of these facts, it seems to us that any 
meeting of your executives at this time to consider 
postwar planning might be misunderstood and taken to 
mean that the needs of production are declining.” 
Further indications of similar thinking on the part of 
government officials was indicated in the action of James 
F. Byrnes, Director of War Mobilization and Recon- 
version who warned of deficiencies in certain critical 
programs vitally essential to the war effort and referred 
to a contemplated plan that the operation of the spot 
authorization procedure in Group 1 and Group 2 labor 
areas might be completely suspended as might the re- 
sumption of production of civilian supplies. Mr. Byrnes 
stated that “After careful consideration, I have deter- 
mined to defer such drastic action for a reasonable time 
in the hope that the less drastic steps herein directed 
will enable us to eliminate the critical deficiencies.” 


INTERNATIONAL LIGHTING EXPOSITION 


Plans for the International Lighting Exposition to be 
held in Chicago, April 19-23 are maturing with strong 
indications that this will be the largest exhibit of indus- 
trial and commercial lighting equipment ever assembled 
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FINEST PICTURE QUALITY IN BLACK AND WHITE AND IN FULL COLOR! 


Sharper, more brilliant pictures 
than ever before possible are now 
a reality with Federal’s new broad- 
band television technique . . . 


In a revolutionary contribution to 
the television art, Federal’s system 
permits combining sight and sound 
on one carrier frequency .. . 


For the broadcaster—a single trans- 
mitter, and consequently, lower 
first cost, lower power consumption, 
less space requirement, and fewer 
high power tubes... 


For the television audience — a 


simpler, less expensive receiver, 
more compact and efficient, and re- 
quiring fewer tubes. 


This great forward stride is the 
logical outcome of Federal’s long 
list of achievements in the field and 
the contribution of Federal’s en- 
gineers to the development of the 
“Micro-ray” more than a decade 
ago... the forerunner of modern 
television technique. 


And as a result... Federal has been 
selected by the Columbia "3road- 
casting System for the construction 


of its new television transmitter 
atop the Chrysler Tower in New 
York. 


Federal’s modern television tech- 
nique will also be reflected in an 
equally advanced Federal tele- 
vision receiver for the home .. . ° 
producing the finest picture quality. 


Federal has the experience, the 
facilities, the technique, needed to 
build television equipment for any 
broadcasting requirement. For the 
best in television — see Federal first. 


Federal Sélephone and Radioorporation 


Newark 1, N. J. 
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(N) INSTRUMENTS 


NORTON PORTABLE 
AMMETERS—VOLTMETERS 


Reliable, sturdy, portable Ammeters and Voltmeters 
for testing purposes. These instruments are built to 
maintain accuracy under hard usage in aviation, ma- 
rine, and industrial service, power plants, and electri- 
cal repair work. 

Hand calibrated, hand drawn dials assure accuracy at 
every part of the scale. Supplied with knife-edge 
pointer and mirror reflector for quick, accurate reading. 


Send for Complete Catalog 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


NO 
— SPECIAL 
TOOL 


NEAT IN NEEDED 


PPL 
— APPEARANCE 


IK RUEGER & HUDEPOHL 
: PWT Eye Soe 


BeTHIRD AND VINE STS. * CINCINNATI, OHIO 


under one roof. The exposition will also show the most 
recent developments in lamps and lighting equipment 
and will be accompanied by a series of lighting confer- 
ences at which latest trends in practice, most efficient 
means of providing seeing conditions and the use of 
light for more and better seeing will be explored. 


ROAD SAFETY, ELECTRONICALLY 


How an electronic control device may automaticall) 
stop a moving automobile when an object before the 
vehicle becomes a hazard to continued progress was 
described by K. W. Jarvis at the 17th annual meeting 
of the Radio Manufacturers Association and the Insti- 
tute of Radio Engineers. According to Mr. Jarvis, 
the sound receiving and projecting equipment would 
control both engine operations and brakes over pre- 
determined distances to stop the car should there be 
any possibility of pedestrian or vehicle contact. 


| APPLIANCES AT PREWAR PRICES? 


Two important factors in the appliance field have re- 
| cently indicated an intention to market postwar offer- 
| ings at prewar prices. Charles E, Wilson, president, 
| General Electric Co. indicating that his organization 
| would embark on a $120 million expansion program 

after the war said that the price policy of General Elec- 

tric would be to adhere to prewar figures. 
R. M. Oliver of Proctor Electric Co. states that his 
| company will not seek any price increases for items in 
its appliances line but will market products at 1942 fig- 
|ures. Mr. Oliver, vice president in charge of sales, 
_ says that Proctor Electric will continue to manufacture 
| models for distribution under other than the company’s 
| brand name but that all such items will differ from the 


MEETINGS AHEAD 


Dec. 5-7. Aircraft Distributors & Manufacturers 
Association. Annual Convention. St. Louis, Mo. 


Annual 
secretary, 


Dec. 8. American Standards Association. 
meeting. New York, N. Y. P. G. Agnew, 
70 E. 45th St., New York 17, N. Y. 


Dec. 11-13. American Society of Refrigerating 
Engineers. Annual meeting. New York, N. Y. David 
L. Fiske, secretary, 37 W. 39th St., New York, N. Y. 


jan.. 5. 


Society of Chemical Industry, American 
section. : 


Dinner meeting. New York, N. Y. 


Jan. 8-12. Society of Automotive Engineers, Inc. 
Annual meeting. Detroit, Mich. John A. C. Warner, 
secretary and general manager, 29 W. 39th St., New York, 
i 


Jan. 15-20. National Association of Home Builders. 
Postwar exposition and convention. Chicago, Ill. George 
F. Nixon, chairman, 228 North LaSalle St., Chicago 1, III. 


Jan. 22-24. American Society of Heating and Ven- 
tilating Engineers. Annual meeting. Boston, Mass. 
A. V. Hutchinson, secretary, 51 Madison Ave., New York, 
ea 
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Many forward-looking manufacturers who are determined 
to avoid a lengthy shut-down between war-production and 
peace-production are already working on blueprints of 
their proposed post-war products. 


To help you now with your post-war plans, we have created 
and manned a Post-War Development Department. This 
Department has no duties other than those of discussing 
with forward-looking manufacturers the contributions that 
Laminated Plastics (Phenol Fibre and Vulcanized Fibre) 
can make to the performance and economy of the products 
of tomorrow. 


Before you decide that a product or a part can best be made 
from glass, steel, wood, or any other material, it will pay 


you to find out whether or not that product or part can be 

made better, cheaper, 

or faster in laminated 

plastics. Consultation 

on such problems with 

the engineers in our 

Post-War Development 

Department is yours for 

the asking, without cost Mass-produced by machining from tubes 
aac : of Phenol Fibre, this radio part combines 

or obligation. Write us, light weight, high dielectric quality, low 

in complete confidence, 

about your plans and of qualities you require, it's a rare case 


indeed that can’t be solved by Laminated 
problems. Plastics. 


moisture-absorption, and the ability to 
stand severe shock. Whatever combination 


POST-WAR DEVELOPMENT DEPARTMENT OF 


TAYZIOR FIBRE COMPANT 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES » PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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TO BUYERS OF 
CASTINGS 


Aluminum and Zine 


DIE CASTING 


DIE CASTING 


ror hsolute Dependabllity 


IN DESIGN - PRODUCTION - PRICE 
AND DELIVERY - Check #/ MONARCH 


* 


PERMANENT MOLD 


Monarch offers you 31 years’ experience, including 
two years of war-intensive application to rigid speci- 
fications . . . experimenting with new alloys... de- 
veloping new techniques. 

Monarch offers you the latest melting, molding and 
material handling equipment . . . equipment produc- 
ing high-standard castings in the least possible time, 
at lowest costs. 

Monarch offers you a personnel of skilled crafts- 
men, and an engineering-planning department that 
will study your product and give you an honest 
opinion as to whether Castings by Monarch can help 
you as they are helping many other manufacturers to 


speed production and lower the cost of their products. 


* In Aluminum, Monarch can furnish castings made by 
the Permanent Mold, Semi-Permanent Mold, High- 
Pressure Die Cast and Sand Cast Methods; and 
in Zinc by the High-Pressure Die Cast Method. 


ee La 


MONARCH ALUMINUM MFG. COMPANY - CLEVELAND 2, OHIO 








company’s branded models. He added that sizable in- 
vestments have been projected for new equipment and 
manufacturing facilities that the company’s brands may 
be thoroughly modern in every respect. 

New irons and toasters for Proctor Electric have been 
designed and popularity-tested although manufacture 
will not begin until volume production can be achieved. 

Mr. Wilson, in connection with General Electric 
plans for expansion, indicated that wherever possible, 
there will be followed a program of industrial decen- 
tralization so that as production facilities are expanded, 
plants will be placed in relatively small towns away from 
concentrations of heavy industry, 


FROZEN FOODS—POSTWAR 


Emphasizing consumer and marketing angles in regard 
to frozen foods, their preparation and their storage, a 
Home Food Freezing Conference was recently held at 
the General Electric Consumers Institute in Bridgeport, 
Conn. It was stated at the meeting that one of the 
major needs in connection with such a product program 
related to consumer education in regard to the proper 
methods for freezing foods together with the proper 
instructions for the cooking of frozen foods. Questions 
involved of interest to engineers and designers of such 
equipment related to whether the home freezer serves 
the individual needs of the home better.than the in- 
dividual storage space for frozen foods, how to plan 
and make convenient the utilization of freezing space 
and special problems relating to individual foods. 


UTILITIES PLAN APPLIANCE SALES 


That the public utilities do not expect to sell more than 
15 per cent of all electrical appliances was indicated by 
C. E. Greenwood, Commercial Director, Edison Elec- 
tric Institute, at a recent merchandising conference of 
the National Retail Dry Goods Association. Accord- 
ing to Mr. Greenwood, prewar figures for utility com- 
pany sales ran around 15 per cent too. Mr. Greenwood 
indicated the likelihood of an aggressive need for selling 
by the utilities but contended that this would assist other 
trade outlets for electrical appliances. 

Concluded Mr. Greenwood, “The lion’s share of 85 
per cent of the appliance volume of $1,500,000,000 in 
1941 was chalked up by retailers of all classes, while 
the 15 per cent of the utilities included pioneering items.” 


BOMBER GUNS SIGHTED ELECTRICALLY 


Bringing to combat aircraft an accuracy of machine gun- 
sighting that approaches the extraordinary perform- 
ances offered by stationary guns, a new electrical gun- 
sight for .50-calibre machine guns has been developed 
by Fairchild Camera & Instrument Corp. The device 
has been in combat use for many months but the an- 
nouncement just made indicates the establishment of 
effective range of more than 1000 yards as against the 
400 to 600 yards that previously consisted a maximum. 
The gunsight automatically provides correct deflection 


. between the line of sight and the gun. The operator has 


only to keep a ring of light in the sight lined up with 
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© Frame constructed of welded steel with 
heavy cross ribs to rigidly support core 
laminations. Stator is well ventilated, the 
solid coil shields directing flow of air over 
coils and exhausted in frame openings. 
© Field Coils form wound, thoroughly 
dipped and baked. Coils are well insu- 
lated from poles, and fitted fibre 
washers hold them permanently tight. 
@ Each Pole Assembly is securely 
fastened to the Rotor by 2 large studs 
thru rim and anchored in large rectan- 
gular steel rivet insert which serves 
te hold laminations firmly together. 
@ Rotors are of heavy all steel con- 
struction. Rotor made with solid hub, 
split hub, or can be completely split. 
@ Starting winding embedded in 
pole face and brazed to end rings 
which are riveted between poles. 

@ Collector Rings are of bronze 
with good wearing and conductive 
properties. 


AND GENERATORS 


AL of the construction of the larger Burke Synchronous 
Motors and Generators is that detailed here. Burke as one 
” of the oldest builders. of Synchronous equipment, has stressed 
quality in every detail for over fifty-four years. These motors are 
built to meet your specifications and are available in all sizes 
from 1 to 1500 h. p. in belted, direct or engine types either sleeve 
__ of ball bearing equipped and with Exciter on top or direct con- 
. beeers releaaene Pesce allmget tegen ope ; 
- OF to help you prepare for the post war period. o 
: Write today fer specific date. : 
RKE ELECTRIC COMPANY - — Pa. . 


SYNCHRONOUS MOTORS INDUCTION D. C. D.C. M. G. HIGH SPEED 
AND GENERATORS MOTORS MOTORS GENERATORS SETS A. C. GENERATORS 


MOTORS 1 13 60 ae ° GENERATORS 1 1000 LA Ma 


ag Uy rR K Zl A.C.& D.C. ° a ; Generators 


BURKE te ae oa ct ony 8 SO, ie Se GS 2 ae eee ee ee? a ee 
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The tape is graduated in 
hundredths of a minute — 
Values accurate to 0025 
minutes are read easily and 
directly. 





es! 
Labor 


’ = 
ae vaaasaitable salable F 


J ° ea 
Relator” “THE NEW 


MARSTO-CHRON 
IMPROVES LABOR RELATIONS 


Also Gathers ... 


elemental time quickly and ac- 
curately. 


y™ saves time because fewer obser- 
vations are necessary. 


tL no need to combine elements — 
every motion recorded at the 
instant of occurrence. 


L= increases confidence between 
management and labor. 
No watch to read .. . nothing to write down... 


time values accurate up to .0025 can be read 
directly, easily and accurately. Postwar compe- 
tition will demand greater individual operating 
efficiency based on new methods and more com- 
prehensive time studies. Now is the time to get 
set. 


Write today... learn how the Marsto- 
Chron time study method will give you 
more efficient production. 


BAY PRODUCTS CORP. 
171 CAMDEN STREET 
BOSTON 18, MASS. 








the target to set up the correct deflection of the gun, 
compensating for all factors which affect the course of 
the bullet. 





PACKAGE POWER PLANTS FOR WAR 













Mobile power trains of various types have been pro- 
duced for our Armed Forces and for those of Allied 
Nations with notably satisfactory results as described 
by F. S. Bennett of the Construction Division, General 
Electric Co. at a recent meeting of the American So- 
ciety of Mechanical Engineers. Forty of the 300 kw. 
capacity trains have been ordered by the Soviet, and 
75 per cent of them have already been shipped. The 
smaller 1000 kw. size train has been ordered in 23 
units of which 50 per cent has been shipped. The 
final layout of apparatus for this particular requirement 
is that of a ten car train consisting of 2 tenders, 2 
boilers, 1 turbine generator, 1 switchgear, 3 cooling 
towers or 2 radiator coolers and 1 crew car. This is 
somewhat more extensive than earlier mobile power 
train units previously announced. 

Related is the recent completion of a power barge 
designed for the Army and _ utilizing Westinghouse 
equipment. The unit is*capable of producing a power 
block of 6000 kva. and can be towed to any desired 
waterfront area. Equipment includes 8 750 kva. gen- 
erators direct connected to 1300 hp. diesel engines, 
unit switchgear, outdoor-type substation, 3 2000 kva. 
oil-insulated transformers stepping up from 2400 volt 
to 1200 volt through a switch house of 100,000 kva. 
interrupting capacity. 







INJECTION MOLDING SCALES 





Warning members of the Society of the Plastics Indus- 
try at a recent meeting in New York that in spite of the 
hopeful implications of the spot authorization program, 
there will be no increase in allocations of priorities for 
machinery for plastics manufacture for some months 
to come, J. D. Houghton of WPB confirmed reports 
that only 75 plastic injection molding machines had been 
authorized for the last quarter of 1944 and the first 
quarter of 1945. 












TEXTILE STANDARDS 






Specifications, tolerances, methods of testing, definitions 
and terms are fully reviewed and explored in “ASTM 
Standards on Textile Materials” as published recently 
by the American Society for Testing Materials. Aside 
from testing methods in general detail, considerations 
are given to factors relating to asbestos, bast and leaf 
fibers, cotton, glass, rayon silk and wool. American 
Society for Testing Materials, 260 South Broad St. 
Philadelphia 2, Pa. 



















SYMPOSIUM ON PLASTICS 





Presenting an extensive and comprehensive array of 
technical discussions by leading authors in the field of 
plastics “Symposium on Plastics” has just been pub- 
lished by the American Society for Testing Materials, 
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to give it properties never before attained 
in Sleevings of any brand or manufacture. 


and TRIPLE-STRENGTH will 


DIELECTRIC AND 


f stow 
| BURNING 


EE 


RENGTH Fiberglos 

T BRUISE or pol 

.is the OPTIMUM for — 

_ LIFE , HIGH DIELECTRIC a aoe 
SILE STRENGTH Lee FLEXIB 


M-R TRIPLE-ST 
TUBING WON 


FREE FOR YOUR ASKING. A Sample Card of Varnished Tubings; samples to fit sizes from 
B&S wire 220 (.032") to 20 (.325")...0 Wall Chart with quick easy to read reference tables 
of electrical symbols, capacity of conductors, dielectric averages of insulating materials, math- 

_ematical tables, tap drill sizes, standards ot varnished tubing sizes eb a Ma ad 
Guide Book and the M-R Book of Electrical Insulations. : 

ALL ARE FREE FOR YOUR ASKING . WRITE FOR THEM ON YOUR LETTERHEAD 


MITCHELL-RAND INSULATION COMPANY, INC. 
MY OMe 1s 3 COrtlandt 7-9264 NEW YORK 7, N. Y. 





















Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS ie me ta eC Ue CT meee 
DICT Mee me at oe ee eT Ul Tos Me UL) me ee 1) 

Cable Filling and Pothead Compounds berate) ee fo) UT ae me oa Extruded Plastic Tubing 
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AEr seers Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 
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UNIFORM 
In Size and Quality 


These slide wire resistor tubes are only one of hundreds 
of porcelain pieces made by Colonial for the electrical 
industry. Each piece is accurately made to specifications 
and burned in gas fired, temperature-controlled kilns. That 
is why each piece of Colonial porcelain comes within 
acceptable tolerances. 


If you need porcelain parts for your products, send us 
samples or drawings for our price estimate. No obligation. 


Glonis 


PORCELAIN 


MADE TO ORDER 


The Colonial Insulator Company 
937 Grant St., Akron I1, Ohio Chicago Office: 2753 W. North Ave. 


In War orin Peace 


‘ 
AT call 


encircle the Globe! 


USS 
bet daa 2 
BRONZE 


STAINLESS 
A332 8 


largest Producer of Washers 
LOM ALES Lal cman 


2200 SOUTH BAY STREET 
MILWAUKEE 7, WISCONSIN 








260 South Broad St., Philadelphia 2, Pa. Subjects 
covered include heat resistance of laminated plastics, 
effect of environrhental conditions on the \mechanical 
properties of organic plastics, diffusion of water through 
plastics, stiffness and brittleness properties of non-rigid 
vinyl chloride-acetate resin compounds, studies of the 
behavior of plastics under repeated stress, tests and de- 
velopment in connection with compounds for end use in 
aircraft, a differentiation between cold flow and shrink- 
age of laminated phenolic materials and creep charac- 
teristics. 


$200 MILLION MORE FOR FIXTURES 


Predicting that when the war comes to a conclusion, 
an accumulated demand for 12% million new lighting 
fixtures with a $200 million market value would exist, 
Freeman Barnes of General Electric’s lamp division 
told fixture manufacturers at a recent industry meeting 
that the trend toward fluorescent lamps will continue. 
Mr. Barnes reminded his audience that the biggest year 
for fixture manufacturers prior to the war was 1941 
when total sales were between $100 and $150 million. 
Sales of fluorescents have increased from 200,000 lamps 
in 1938 to 37 million units in 1943 and during that in- 
terval, the price was cut about 7%. 


REVIEWING WASHINGTON BUREAUS 


Compiled to provide enough accurate information to 
enable citizens to reach some conclusion as to what the 
government should do and how it should operate after 
\V-day, “Federal Agencies” may well serve as a Federal 
government guide book. It includes a descriptive tabu- 
lation of 428 functional units of the Federal government 
with an elaborate cross indexing system. Executive, 
legislative, judicial and corporate branches are covered 
by name, function, code number, year of creation, ap- 
propriation and number of employees. Published by 
Citizens National Committee, Inc., 1409 L St., N. W., 
Washington 5, D. C. 


POSTWAR RADIO STANDARDS 


Extensive standardization of radio components for post- 
war civilian production is planned by the Engineering 
Department and Parts Divisions of the Radio Manufac- 
turers Association. According to a recent announce- 
ment, arrangements have been made for cooperation be- 
tween company executives of the Parts Division and 
the Engineering committees which have been reorgan- 
ized for the postwar standardization work. Standardi- 
zation within RMA’s Engineering Department will be 
under the immediate jurisdiction of the Receiver Sec- 
tion of which Dorman D. Israel is chairman, and H. C. 
Forbes is vice chairman. The latter will serve as the 
parts standardization coordinator, 


NEMA RECLASSIFICATION 


Rearrangement of the Section classifications of the Na- 
tional Electrical Manufacturers Association has re- 
cently been authorized in order to provide a more 
logital grouping and also to eliminate gaps in previous 
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INCREDIBLE SALVAGE 


The Case of the Flying Gull... 


During the storm season of 1942, The Fly- 
ing Gull ran into heavy seas in the Gulf 
of Mexico.* Running before a terrific wind, 
she all but made port. Then, just as she 
was putting about near Hunter’s Point, she 
shipped a gigantic wave and foundered. 
All hands were saved. But The Flying Gull 


rested in eight fathoms of Gulf water. 


Salvage operations were started. Later in 
1942, when The Flying Gull was in the 
dock and her electrical equipment ripped 
out, an amazing thing occurred. George 
Long, of The Harris Salvage and Drydock 
Company of Galveston, put the Therma- 
dor transformer equipment on a shelf in 
the sunshine—mentally assigning it to the 
scrap metal drive. Three days later, out of 
curiosity, he hooked the transformers onto 
a testing bench and flipped on the current. 
To his amazement, they still showed signs 
of life. He then ran standard tests. To his 
further astonishment, all twelve of the 


transformers were not only working—they 
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“SEVEN LEAGUES AHEAD” 


were working perfectly. 

Harvy Stark, owner of the boat, had 
already ordered a complete new set of 
transformers from Thermador. He can- 
celled the re-order. And today The Flying 
Gull sails with her original Thermador 
transformers. Not designed for the briny 
deep—but they could take it! 

Such stories of plus performance are not 


accidents, for Thermador transformers are 


built to perform beyond normal expecta- 
tions. They are completely manufactured— 
not just assembled—under one roof on a 
vast array of modern precision equipment. 
They are made only from the finest ma- 
terials, engineered by men of broad expe- 
rience. The result is not alone quality but 
quality in quantity. If that meets your 
specifications, better discuss transformers 


with Thermador. 


THERMADOR 
TRANSFORMERS 


DEFEAT HEAT © COLD © HUMIDITY 


*An actual case history from Thermador files; however names, dates, and location 
have been altered. Buy MORE War Bonds. 


THERMADOR ELECTRICAL MANUFACTURING COMPANY 


5119 SOUTH RIVERSIDE DRIVE e LOS ANGELES 22, CALIFORNIA 
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N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


IMustrated at left is 220, 
230, 240 to 9900 volt 
Electronic plate transformer 
of 30 KVA. 


Mor than 20 years 
of special coil and trans- 
former manufacturing 
for industry, laboratory, 
research and instrument 
makers. Built to con- 
form to Army, Navy 
and Signal Corps re- 
quirements. 


® Units 1 watt te 100 KVA 

© Prompt Service on single or small lots 

@ Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 

@ Engineering Service to Meet Special Appli- 


NOTHELFER 
WINDING LABS. 
118 ALBEMARLE AVE., TRENTON, N. J. 
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5 ADVANTAGES: 


Pe 40a 7 Me ale 13 
every known applica- 
tion...(2) Assemblies 
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SIGNAL nye 


894 NTO ay YORK 3, N. Y. 


Telephone Pe meee 4-4770 


classifications which dated back to NRA days. New 
classifications are listed below under appropriate head- 
ings for committees : 


1. Appliances 
1-FS Commercial Cooking Equipment Section 
1-DA Domestic Appliance Section 
1-FM Electric Fan Section 
1-ER Electric Range Section 
1-WH Electric Water Heating Section 
1-HR Household Refrigeration Section 


. Illuminating Equipment 

2-FL Floodlighting Section 

2-GW Glassware’ Section 

2-LE Industrial & Commercial Lighting Equipment 
Section. 

2-SH Street Lighting Section 


3. Signalling and Communication Equipment 
3-SB Signalling Apparatus Section 
3-TE Telephone Manufacturers Section. 
3-TS Traffic Signalling Section 


. Industrial Apparatus 

4-CB Carbon Section 

4-EW Electric Welding Section 

4-EL Electronics Section 

4-1C Industrial Control Section 

4-HU Industrial Heating Units & Devices Section 
4-MI Mining and Industrial Locomotive Section 
4-MG Motor and Generator Section 

4-RP Renewal Parts Section 


. Building Equipment and Supplies 
5-FB Conduit Fittings, Outlet & Switch Box Section 
5-FU Fuse Section 
5-KS Knife and Enclosed Switch Section 
-PB Panelboard and Distribution Board Section 
-AB Small Air Circuit Breaker Section 
5-SD Standard Electrical Porcelain Section 
5-UD Underfloor Duct Section 
-WD Wiring Device Section 


Zs wa mn de om 


yr mn 


. Insulating Materials 

6-GF Glass Fibres Section 

6-LP Laminated Products Section 

6-ME Manufactured Electrical Mica Section 
6-SP Special Electrical Porcelain Section 

6-SE Statite Section 

6-VF Varnished Fabric and Paper Section 

6-VU Vulcanized Fibre Section 


7. Wire and Cable 
7-AC Armored Conductor & Flexible Metallic Con- 
duit Section 
7-AlI Asbestos Insulated Power Cable Section 
7-RV Building Wire and Cable Section 
7-XC Flexible Cord and Cord Set Section 
7-MW Magnet Wire Section 
7-NS Non-Metallic Sheathed Cable Section 
7-PC Paper Cable Section 
7-RU Rubber Power Cable Section 
7-RS Rubber Sheathed Cord and Cable Section 
7-VC Varnished Cambric Cable Section 
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UNITED STATES RUBBER co 
1230 6th Avenue. 


Wire Division. 
York 20, N. Yo exclusive selling @ 





When you need non-ferrous 

and stainless bolt and nut 
products the logical source—the natural 
source—is Harper. 


Specializing on Everlasting Fastenings 


Harper specializes on non-ferrous and 
stainless bolts, nuts, screws, washers, 
rivets and accessories . . . is not con- 


cerned with common steel. The Harper 
engineering and manufacturing staffs are 
composed of men who have concentrated 
on the working properties and peculiar- 
ities of brass, copper, bronzes, Monel and 
stainless steel. 


Ample Manufacturing Facilities 

The plant houses hundreds of machines, 
some standard some special . .. machines 
for heading, forging and threading huge 
fastenings and small .. . all engineered to 
do the best job on non-ferrous and stain- 
less alloys. 

4360 Items in Stock 
Harper maintains large stocks of a great 
variety of sizes and types of non-ferrous 
and stainless fastenings, many of which 
are considered “hard-to-get.” 


New Catalog Available 
4 colors, 104 pages, page size 842" x 11”. 
Complimentary to executives presenting 
requests on company letterheads. 


THE H. M. HARPER COMPANY 
2609 FLETCHER STREET © CHICAGO 18, ILLINOIS 
BRANCH OFFICES: New York City © Philadelphia 
Los Angeles © Milwaukee ¢ Cincinnati ¢ Houston 
Representatives in Principal Cities 


8. Generation, Transmission and Distribution 
8-CA Capacitor Section 
8-EI Electrical Measuring Instrument Section 
8-FR Feeder Voltage Regulator Section 
8-HV High Voltage Insulator Section 
8-LG Large Generating & Converting Apparatus 
Section 
8-LA Lightning Protective Devices Section 
8-OT Overhead Trolley Line Materials Section 
8-RL Rail Bond Section 
8-TU Steam Turbine Section 
8-SG Switchgear Section 
8-TR Transformer Section 


. Miscellaneous Equipment 


9-DC Domestic Automatic Controls Section 
9-ST Specialty Transformer Section 
9-XR X-Ray Section 


SIMPLIFIED TELEVISION 


Recently designed television transmitting equipment 
both for black and white and full color reception and 
designed to produce clearer and larger images than 
have heretofore been available in production will be 
provided by Federal Telephone & Radio Corp. for in- 
stallation by CBS in the Chrysler Building tower, New 
York. Engineers state that the new transmitter offers 
extraordinarily high levels of performance and broad 
band, fine screen reception and offers the innovation 
of combining visual and sound transmission on the same 
carrier frequency. This, of course, makes possible the 
use of a single transmitter instead of two, thereby mini- 
mizing equipment and power requirements. 


AIRCRAFT STANDARDIZATION 


Preparation of standards, specifications and test codes 
designed properly to adapt aircraft electrical equipment 
and systems for operational and environmental require- 
ments has been undertaken jointly by Aircraft War 
Production Council, American Institute of Electrical 
Engineers, National Aircraft Standards Committee, 
National Electrical Manufacturers Association and So- 
ciety of Automotive Engineers at the request of the U. 
S. Army Air Forces Air Technical Service Command. 

Joint announcement states the purposes of the pro- 
grams as enabling industry to establish satisfactory 
design, test and performance standards which will 
eliminate the need for and cost of subsequent service or 
enviromental tests making industry study and findings 
the practical basis for future Army-Navy specifications. 

Representatives of the organizations will comprise 
an engineering panel reviewing the progress of the 
program, with general coordination of the work and as- 
signment of detail projects made the responsibility of 
SAE Committee A-2, Aircraft Electrical Equipment. 
C. C. Shangraw, of Eclipse-Pioneer Division, Bendix 
Aviation Corp., is chairman of the newly formed co- 
ordinating committee. 

Test codes for determining conformance with detailed 
specifications, including standards for rotational elec- 
trical equipment and test involving vibration, altitude. 
climatic conditions and other factors, are to be developed 
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Here's Way I7s Furure Is Brier! 


Many product designers say that porcelain, like problems. Their recommendations are backed up 
that used in this resistor block points to a far by a broad experience in war applications. 
broader application of this modern insulating ma- Sponsored by the following members of the 

terial. Their reasons... first, porcelain’s ability to SONAR, Sn ven unenneeD SONNED 
NATIONAL ELECTRICAL 


meet widely varying, yet rigid specifications... 
fla hla tai No iP MANUFACTURERS ASSOCIATION 
second, the uniformity with which it can be pro- vee sabe OG0taN CO. 


duced... and, third, its sensible economy. SE 


THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


Specifically, porcelain can now be molded in THE COLONIAL INSULATOR CO. 


f ] h b f Di ] - 937 GRANT STREET, AKRON 11, OHIO 
orms more complex than ever before. Dielectric anes tenetene ebaimkad en. 
and physical strength requirements are more eas- ne eee 

: ; 7 KNOX PORCELAIN CORP. 

ily met. Thermal shock and corrosion resistance, KNOXVILLE I, TENN, 


7” 2 THE LOUTHAN MANUFACTURING CO. 
always outstanding, is more pronounced. 2000 HARVEY AVE., EAST LIVERPOOL, OHIO. 


PORCELAIN PRODUCTS, INC. 
: 1241 WEST FRONT STREET, FINDLAY, OHIO 
To you who are planning for the day when peace- smmuas & Coban 
time appliances will again roll off the line, the , epi nto sie os 3 taal ES 
; : : THE STAR PORCELAIN CO. 
manufacturers listed below offer their help in 71 MUIANEAD AVE., TRENTON 9, W. J. 


‘ . ne . . THE UNIVERSAL CLAY PRODUCT 
adapting porcelain to your individual insulating eet trast steste sampeueat. ome, 


FORTIFY YOUR NEW PRODUCTS WITH TIME-TESTED INSULATION 
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mua CAP ACITRON Features 
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“The CAPACITRON Company 


318 West Schiller St., Chicago 10, Illinois 


| don Service Co., New York, N. Y., Herbert C. Shel- 


| Zinsmeyer Co., Los Angeles, Calif., Jesse C. Richards, 


| through detailed assignments by AIEE, Nema or SAE 
| and are to be coordinated by SAE for the equipment- 
“manufacturing industry and by NASC for the aircraft 
| industry. 

Preparation of detailed specifications for equipment, 
including design and performance requirements, has 
| been assigned to SAE Committee A-2, which is au- 









thorized to incorporate therein data developed in earlier 
stage projects of the program and later coordinated with 
| test codes. 





| NEW MEMBERS FOR NEMA 






Addition of seven more companies to membership in 
the National Electrical Manufacturers Association has 
recently been approved and these include Accurate 
Insulated Wire Corp., New Haven, Conn., J. T. 
| Whalen, Jr., vice president. Affiliated with Wire and 
| Cable Div.; E. I. du Pont de Nemours & Co., Photo 
| Products Dept., Wilmington, Del., Charles L. Wiswall, 
| assistant general manager, Patterson Screen Div., To- 
| wanda, Pa. Affiliated with X-Ray Section; Frigidaire 
Div., General Motors Corp., Dayton, Ohio., E. R. God- 
frey, general manager, Affiliated with Electric Range, 
Household Refrigeration and Electric Water Heating 
| Sections; Globe Lighting ~ Products Co., Brooklyn, 
| N. Y., Isidor Rosenblatt, partner. Affiliated with In- 
| dustrial and Commercial Lighting Equipment Section; 
Rheem Manufacturing Co., Inc., New York, N. Y. 
L. B. Keplinger, vice president and director of sales. 
Affiliated with Electric Water Heating Section; Shel- 























don, president. Affiliated with Switchgear Section; 







general manager. Affiliated with Panelboard and Dis- 
tribution Board Section. 







FAN TYPES DEFINED 






Illustrating and defining of 4 types of fans in the inter- 
ests of more accurate terms and definitions, the Nationa! 
Association of Fan Manufacturers has issued “Table 
10—Names and Definitions of Types of Fans.” The 
4 types are propeller fan consisting of a propeller or disk 
type wheel within a mounting ring or plate and includ- 
ing driving mechanism supports either for belt drive 
or direct connection ; tubeaxial fan consisting of a pro- 
peller or disk type wheel within a cylinder and including 
driving mechanism supports either for belt drive or 
direct connection; vaneaxial fan consisting of a disk 
type wheel within a cylinder, a set of air guide vanes 
located either before or after the wheel and including 
driving mechanism supports either for belt drive or 
direct connection; centrifugal fan consisting of a fan 
rotor or wheel within a scroll type of housing and 
including necessary supports. 



























ABOUT PEOPLE YOU KNOW 


“7 


Formerly an electrical engineer for the Cleveland 
(Ohio) Electric Illuminating Co., D. C. Ober has been 
elected a vice-president. 







Appointed special consultant for the Ceramics Spe- 
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ANTENNA SELECTION 












$S-15 PUSH SWITCH FOR 






$S-2 FOR LOOP OR OUTSIDE 


DIAL LIGHT ON BATTERY SETS 


SS-7 FOR FIXED SETTING FOR 
B».T.-A.C.-D.C. OPERATION 


$S-3 WAVE BAND SWITCH 


SE 
,5S-2 POWER TRANS. PRIMARY TAPS 
OR A.C.-D.C. CHANGE OVER 


LPSS-3 MAY BE USED 
AS VARIABLE TC & 
WAVE BAND SWITCH 
INSTEAD OF SS-3 
PLoS ed 


SS-1 POWER SWITCH 


$S-7 3-POSITION 
TONE SWITCH 


$S-15 
$S-9 SOLENOID TYPE 
PUSH BUTTON TUNING 


roe SWITCHES oF 


HUNDREDS OF APPLICATIONS 
Line, Slide, Rotary-Action Types 
Inexpensive but Dependable 


Fro post-war radio equipment to 

toys; from instruments to ap- 
pliances, Stackpole switches afford a 
complete engineering selection. They 
are compact, dependable, low in 
price, and are subject to countless 
adaptations designed to match your 
specifications exactly. 

Standard types include 1-, 2-, 3-, 


BRUSHES - CONTACTS (All carbon, graphite, metal, and composition types) 


POWER TUBE 
BATTERY CARBONS 
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ANODES 


PACKING, PISTON, and SEAL RINGS 
POWDER METALLURGY COMPONENTS 


Hg 


rm 


STACKPOLE CARBON COMPANY, St. Mary’s, PA. 


OTHER STACKPOLE PRODUCTS 


and 4-pole styles, with or without 
spring return, detent, or other op- 
tional features. 3-position and various 
other types are available. Write 
today for a copy of the 36-page 
Stackpole Electronic Components 
Catalog including Switches, Fixed 
and Variable Resistors and Iron 
Cores for a variety of uses. 


WELDING CARBON PRODUCTS 
VOLTAGE REGULATOR DISCS 
RHEOSTAT PLATES and DISCS, ete. 









investigate 


the Possibilities of 
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THrouGH experience and ex- 
periment, Raymond engineers 
have proved the value of many 
spring materials for special pur- 
poses. This knowledge, applied to 
your individual requirement, may 
result in better performance, in- 
creased range of service, greater 
resistance to atmospheric changes 
and corrosion—all of which means 
that it pays to design around 


1-9-0 -V oe Ve «2 -] 
FARA A LWA Win wD 
ay imi urd 
[oun O be 8 
WIRE FORMS — SMALL STAMPINGS 
RAYMOND MANUFACTURING CO. 


DIVISION OF ASSO < CORPORATION 


CORRY, PENN; 


ATED SPRING 


cialties Company, the Illinois Electric Porcelain Co., 
Porcelain Products, Inc., Specialty Works, the Superio: 
Porcelain Co., and Universal Clay Products Co., i: 
J. S. Mahan, consultant of Chicago, Ill. 


Transferred to Baltimore, Md., as manager of the en- 
gineering department of the X-ray products plant oi 
Westinghouse Electric and Mfg. Co., is H. D. More- 
land, formerly manager of the X-ray products agencies 
and specialties department in the East Pittsburgh, Pa., 
plant of Westinghouse. 


Now district representative for the electronics de- 
partment, General Electric Company, San Francisco, 
Calif.. W. C. Walsh was previously electrical design 
engineer with the United States Farm Security Admin- 
istration, San Francisco, Calif. 


Aircraft Parts Develop- 
ment Corp., Summit, N. 
J., has announced that 
Willis Ahlborn Kropp 
has joined the company as 
industrial design engineer 
and stylist in connection 
with its activity in product 
engineering, research, and 
development. 


Elected vice-president of Sterling Tools Product Co., 
Chicago, IIl., to be associated with S. A. Crosby, presi- 
dent, in formulating company postwar policies, is J. A. 
Proven. 


Formerly assistant director of research, Crossley, 
Inc., Lawrence Hubbard has been appointed director 
of research of Duane Jones Co., N. Y. 


It has been announced that Joseph B. Elliot, gen- 
eral sales manager, and L. H. Simmonds, general 
manager, of Schick Service, Inc., have been advanced 
to vice presidencies. 


The appointment of William Shaw, who was for- 
merly engineer for G. E. X-Ray Co., to be Chief Inspec- 
tor of Taylor Tubes, Inc., Chicago, has been announced. 


Newly appointed electrical engineer of the Copper- 
weld Steel Co. is C. H. Jensen, formerly assistant 
electrical engineer. 


Seeger Refrigerator Co. announces that G. R. Seeger 
has become chairman of the board. N. H. Griebenow, 
J. J. Leonard and C. A. Muessel are vice-presidents. 

At Drayer & Hanson, Inc., Los Angeles, Albert 
Hanson is vice president in charge of engineering and 


J. C. Lombardi, vice president directing sales. 


Formerly aircraft design engineer for General Air- 
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H omE-MAKERS all over the nation will never 
forget how their precious electrical appliances 
equipped with attractive and sturdy G-E 
Cords banished many hours of drudgery and 
care in the home. The war has made them 
appreciate as never before that fine electrical 
appliances require superior cords. That's 
why they'll never be satisfied with anything 
less than General Electric quality. 





G-E Plugs are molded to the cord making 
a one piece construction that won’t crack, 
break or come loose. Because of this molded 
feature, General Electric Cords not only 
last with the life of electrical appliances 
but greatly enhance their appearance. 


After victory we'll be prepared to supply 
you with new G-E Cords having greater plug 
protection, better wire insulation, more color- 
ful and attractive finishes, which will add to 
the appearance of your product more than 
ever. Section Q1243-12, Appliance and 
Merchandise Dept., General Electric Com- 
pany, Bridgeport, Connecticut. 


Hear the General Electric radio programs: 
“The G-E All Girl Orchestra’’ Sunday 10 P.M. 
EWT, NBC. “The World Today” news every 
weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS 
AND KEEP THEM 


GENERAL { ELECTRIC 
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TORQUE WRENCH 
FOR 
LIGHT ASSEMBLY ! 


Pending 
Patent 





Accurate to 
inch—ounces! 


This new lightweight torque tool gives accurate 
readings of low torques required in delicate radio, 


ignition and fuel line assembly ... in work with 
plastics and light metals where proper tension must 
be obtained but where too much pressure may 
damage the part. 

An addition to the Apeo Mossberg line of torque 
tools, it weighs as little as 6 ounces and fits any 
standard socket. Aluminum handle and _ sturdy 
brass scale with easily read figures. In six sizes: 
0-100 inch ounces, 0-15, 0-30, 0-60, 0-100 or 0-250 
inch pounds. Order yours today. 


APCO MOSSBERG COMPANY 


179 LAMB STREET 
ATTLEBORO, MASS., U. S. A. 
OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 








PERMOPIVOTS 
Wo acs 


S~ for Precision 
TeEtda iil tihes 


THE LONG-LIFE PIVOT 


Permopivots are tipped with Permometal*, a highly developed precious 
metal alloy...the product of Permo’s own metallurgical laboratory. The 
unique qualities of Permometal make it ideal for tipping precision pivots. 
It has an extremely low coefficient of friction, eliminating the need of 
oil...it is non-corrosive and non-abrasive. Actual tests definitely prove 
Permopivots keep precision instruments accurate longer *T. M. Reg 
MANUFACTURING 


PERMO, Incorporated metattureists 


6423 RAVENSWOOD AVENUE « CHICAGO 26, ILLINOIS 


Write Today for Complete Information 

















borne Transport Co., Los Angeles, Jule Gordon holds 
the same position with Norman E. Miller & Associates. 


D. Martin has been ap- 
pointed chief engineer of 
the Wilcox-Gay Corp. 
Prior associations include 
Westinghouse Aircraft 
Div., De Forest Radio Co., 
Federal Telephone and 
Radio Mfg. Co., Radio 
Receptor Co. and J. H. 
Bunnell Co. 





Now on inactive duty, Col. Al Bodie is director of 
postwar engineering for United Aircraft Products, Los 
Angeles, Calif. 


Previously chief engineer of the New York Division 
of Standard Aircraft Products, Inc., S. K. Lehman 
has become a partner in the firm of Lehman & O’Con- 
nor and will serve as consulting and design engineer. 


Everett E. Gramer becomes president and assumes 
the financial interest of James W. Doyle, retiring 
president of James W. Doyle, Inc., Chicago, Ill. Mr. 
Doyle will serve in the capacity of consulting engineer. 


Newly elected president and general manager of John 
Waldron Corp., is Benjamin R. Newcomb, formerly 
president of Auditorium Air Conditioning Corp. 


Associated with the engineering department of Lin- 
coln Engineering Co., Pawtucket, R. I., is Robert 
L. Hartley, previously field engineer for Chandler- 
Evans Corp., South Meriden, Conn. 


Now serving in the capacity of research engineer for 
Continental Aviation & Engineering Corp., Detroit, is 
Earl R. Klinge. 


Appointed general sales manager for the line of home 
radios that will be manufactured by the radio division of 
the Bendix Aviation Corp. when conditions permit, is 


L. C. Truesdell. 


The president of Mackay Radio and Telegraph Co., 
Inc., affiliate of the International Telephone and Tele- 
graph Corp., has announced the election of Andrew 
C. Jorgensen as vice president. 


Appointment of C. E. Lund as director of research 
for the Seeger Refrigerator Co., St. Paul, Mo., has 


been announced. 


Crosley Corp. has announced the appointment of 
James H. Rasmussen as general sales manager of 
its manufacturing division. 


Named engineering coordinator for the new engineer- 
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“Night and day, the hum of Navy patrol bombers and search planes, 

flying their scheduled runs, threatens the enemy in all theaters of war. 

These big, multi-engined errand boys’ of the Navy range into enemy 

territory to mark out the way for sea and air task forces to follow, they 

rescue drifting survivors of enemy action, they sweep the ocean paths.” 
(Quoted from “Naval Firepower”, by permission.) 


HE increased efficiency of to- 

day’s electric generators, mo- 
tors and transformers, in all types 
of war equipment, can be traced 
largely to improvements—over the 
years—in the quality of electrical 
steel sheets. 

As a leading producer in this 
field, we offer you the fruits of 40 
years’ experience—the findings of 
our research specialists—on the 
characteristics of electrical steel 
sheets—to help you choose the exact 


grade of sheets for each special need. 

Our technical staff will be glad to 
consult with you regarding your 
present problems and future plans. 
Also, we have published an illus- 
trated, authoritative book which 
contains 151 pages of valuable tech- 
nical data. 

Simply fill in and mail the at- 
tached coupon and your free copy 
of “U-S-S Electrical Steel Sheets, 
Technical Bulletin No, 2” will be 
sent to you promptly. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNIT Dp 
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Carnegie-Illinois Steel Corporation 

620 Carnegie Building 

Pittsburgh 30, Pa. 

Gentlemen: 

Please forward my free copy of ““U-S-S Elec- 
trical Steel Sheets, Technical Bulletin No, 2.” 
It is understood that I incur no obligation. 














JONES BARRIER STRIPS 


Solve Most Terminal Problems 












A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 


Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 214" wide 
and 114” high with 14"-28 screws. Jones Bar- 
rier Strips will simplify as well as improve 
the electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 
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BEARING DIVISION—1050 North Lafayette Street 
MSGILL MANUFACTURING COMPANY, INC 
VALPARAISO, INDIANA 















ing organization in the Bendix Radio Division of Ben- 
dix Aviation Corp., is R. B. Edwards, who has been 
responsible for many developments in the radio trans- 
mitter field. W.L. Webb will be chief engineer. 





































It has been announced that John J. Buckley, for- 
merly with Superior Tube Co., Norristown, Pa., has 
been elected vice president and resident chief executive 
of Pacific Tube Co., Los Angeles. 


Formerly with the testing laboratories of American 
Gas Association, William R. Teller has joined Bryant 
Heater Co., Cleveland, as director of research and de- 
velopment. 


Associated with General Motors Corp., Detroit, for 
the past 32 years, G. W. Onksen has joined Solventol 
Chemical Products, Inc., Detroit, as manager of indus- 
trial engineering and service. 


From assistant chief engineer, S. L. Eastman has 
been appointed chief engineer of Cleveland Worm 
& Gear Co., Cleveland. 


Now assistant engineer-in-charge of the control sec- 
tion of the electrical department of Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., is W. M. Pickslay. F. C. 
Ludington has been named assistant to the manager 
of the switchgear and control sections. 


Leo Edelson recently resigned as executive vice- 
president of the Induction Corp. to become president of 
the Metroloy Corp., New Rochelle, N.. Y. 


Also appointed a member of the Operating and 
Policy Committee, Leonard S. Hobbs has been elected 
vice-president for engineering in United Aircraft Corp. 


On the staff of Law- 
rance Aeronautical Corp., 
Linden, N. J., as chief en- 
gineer, S. C. Bennett has 
served with Bell Aircraft, 
Buffalo, N. Y., and Ran- 
ger Aircraft, Farming- 
dale, L. I. 





Appointed electrical engineer in charge of inspection 
at the Roller-Smith Div., Realty and Industrial Corp., 
Bethlehem, Pa., is Arthur W. Koenig. 


Mark A. Princi is now assistant designing engineer 
of the aeronautical instrument engineering division, in 
charge of the gyroscope section, at the West Lynn, 
Mass., works of General Electric Co. 







= # 


Succeeding James Y. Scott as president of the 
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FROM EXACT PROPERTIES TO FINISHED PARTS 


ANELYT * CAN BE MADE 


TO YOUR ORDER 


PANELYTE properties are listed below—not as descriptive of 
any one grade of these paper, fabric. wood veneer, fibre 
glass, and asbestos base thermo-setting plastics—but to 
show the range of properties of the 32 grades. 


HIGH DIELECTRIC STRENGTH 


Volts/Mil. Short Time Test, 4,” Thickness—up to 700 volts. 

Dielectric Constant, at Radio Frequency (1 megacycle from 6 to 
5 for electrical controlled grades) 

Power Factor, at Radio Frequency (1 megacycle from 6.5% to 

2.5% for electrical grades) 




























UNUSUAL STRUCTURAL STRENGTH 
Izod Impact Strength (ft. Ibs. per inch of notch)—0.5 to 20. 
Compressive Strength (psi) --20,000 to $5,000. 

Tensile Strength (psi)—7,000 to 35,000. 

Modulus of elasticity in tension (psi x 10°)—7 to 30. 
Flexural Strength (psi) —12,000 to 40,000. 


EASY MACHINABILITY 


May be Sawed, Die Punched, Drilled, Lathe Turned, Milled, 
Knurled, Grooved, or Shaved. 
























LIGHT WEIGHT 
20 Cubic Inches Per Pound—Half Weight of Aluminum. 


LOW WATER ABSORPTION 


As low as 0.7%, in 24 hrs. immersion. 


CORROSION RESISTANT 


Not affected by Water, Brine, Qil, Ordinary Solvents, Coolants, 
Ketones, Esters, Most Acids and Weak Alkalies. 






Panelyte structural laminated plastics are 
both versatile and adaptable. Close tolerance 
work is possible because sheets are thor- 
oughly bonded and the structure homogen- . | 
eous. Irregularity of shape or intricacy of 
design are not obstacles, as parts are lathe 
turned, milledordrilled toexactspecifications. 

Use Panelyte Service to eliminate time- 
wasting experiment — to improve your prod- | 
uct or simplify its assembly—to save weight 
—to speed production. Consult us on any 
problem involving the use of structural lami- 
nated resinous plastic parts ... either fabri- 
cated or molded. 

Write for Data Sheets and samples. 
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LOW COEFFICIENT OF FRICTION 
LOW THERMAL CONDUCTIVITY 


GOOD DIMENSIONAL STABILITY 


Low Cold Flow—Uniform Thermal Expansion—Does Not Warp 
Under Normal Conditions. 


EXCELLENT HEAT RESISTANCE 


Heat Resistance—300° F. for cellulosic base; inorganic base mate- 
rials are flame resistant.—Does Not Soften Under Heat.—Only 
Effect of Hot Water to Accelerate Absorption. 
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Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Denver, 
Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New Orleans, Phoenix, 
* , a St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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These tiny SYNCHRON 
motors are compactly 
built, with rotor and 

coil nested in a 
sturdy, streamlined 
case 234” x 1%4" 

—with power to pull 
8 oz. direct load 


continuously 


If you make 

timing machines, time 
recorders, time switches 
or any other type 

of timing device— 

you should get the 

facts about SY NCHRON 
Synchronous 

self-starting 

motors— 


Standard 
SYNCHRON 
Motors are 

available 

in speeds 

from 1 to 300 RPM, 
clockwise or counter- 
clockwise, in all 
voltages and cycles. 
And other speeds can 
be furnished to meet 
special requirements. 
Write HANSEN 
MFG. CO., INC. 

at Princeton, Indiana 
for catalog and prices. 


Complete 

customer 

satisfaction 

is assured 

by precision 
construction in every 
detail: including 
specially hardened 
steel shafts, polished 
brass gears, with 
oil-impregnated double 
bearings, and positive 
life-time lubrication. 
Pre-tested, to operate 
at 40 degrees below zero 
or 140 degrees above. 


SYNCHRO 


TIMING MOTORS 


AND 


TIME (MACHINES* 


* The tiny SYNCHRON Motor gives power and stamina 
to SYNCHRON Timing Machines.  Self-starting, syn- 
chronous, self-lubricating, quiet, long-wearing. Operates 
at standard intervals of 1 RPM, 1 RPH, 1 RP12H, and 
1 RPD. Other intervals if desired. 

















National Machine Tool Builders Association, is Joseph 
L. Trecker, executive vice president of Kearney & 
Trecker Corp. 








Named chief engineer at the Hartwell Aviation Sup- 
ply Co., Los Angeles, is Ted Beck. 







Catalin Corporation has announced the election of 
Alan N. Mann as chairman of the board and Harry 
Krehbiel as president and chief executive officer. 































The new president of Scoville Manufacturing Co. is 
Leavenworth P. Sperry. 


Robert M. Stanley, chief test pilot and director of 
the flight research division of Bell Aircraft Corp., Buf- 
falo, has succeeded H. M. Poyer as chief engineer. 


LESTER STORK Cc. L. KOHLHEPP cs 


Within. the  Kelley- 
Koett Manufacturing Co., 
Covington, Ky., Lester 
Stork has become vice 
president in charge of 
manufacturing and engi- 
neering, Clifford L. 
Kohlhepp, assistant to 
president, and David Sus- 
sin, chief of research. 





DAVID SUSSIN 


Newly elected vice president of Monsanto Chemical 
Co. is Felix N. Williams, general manager of the 
company’s Plastics Division, Springfield, Mass. 


One of America’s foremost authorities on radio and 
electronics, Dr. William L. Everitt of Washington 
has been elected president of the Institute of Radio 
Engineers for the coming year. 


According to an announcement by the president of 
Westinghouse Electric Supply Co., David M. Salsbury 
has been elected vice president and general manager. 





For 37 years president of Reliance Electric & Engi- 
neering Co., Cleveland, Clarence L. Collens has been 
elected to the newly created post of chairman of the 
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Waldes Truarc presents a significant 
advance in retaining rings. 


It spreads or contracts without dis- 


tortion; always retaining its perfectly 
fitting circular contour. 


| U.S. Patent Re: 18144 
Sole Mfrs. in U. S. A. 


WALDES KOH -I.- 


CANADIAN REPRESENTA 
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For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 


>) CITY, N. Y. 


CORPORATION, LTD- 


72-74 Stafford St., Toronto 
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3 The sixteenth in Aico's plastics applications series. | board, and is succeeded in the presidency by James 
a W. Corey. A. M. McCutcheon, engineering vice 


president, was elected to fill the office of senior vice 
COLD MOLDED PLASTICS | president upon the retirement of H. M. Hitchcock. 
| have a PART... 


IN BOMBING 
THE ENEMY ! 








Chief project manager for the last two years, John S. 
Mills has been named production planning manager of 
| Emerson Radio and Phonograph Corp. For two years 
prior to joining Emerson, Mr. Mills was with the War 
Department engaged in production engineering. 





















AICO’S fast cold mold- 
ing process helps to do 
| some of the “‘stepping up”’ 
i in America’s new stepped 
j up multi-bomber program. 
ij The case for this Type D MuSwitch, used in the Army’s 
giant B-29 bomber, is molded rapidly and economically at 
Aico. Bases and covers are produced at a rate of several 
thousand per week. 

Aico cold molded plastics have excellent properties for 
electrical parts applications. Aico’s 29 years of experience 
is a guarantee of expert plastics engineering. 
































Formerly vice president 
of Hoskins Mfg. Co., De- 
troit, W. D. Little was 
recently elected president 
and general manager, suc- 
ceeding the late A. L. 
Marsh. 









Announcement has been made of the election of 
Charles M. Green as vice president for manufacturing 
of the Sperry Gyroscope Co. and of Louis F. Mal- 
kovsky as vice president for manufacturing planning. 
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FINISHING on the Type D Musing and tapping As correctly reported in our August 1944 issue, page 
° opera ons 5 pase, . . . . . 

Finishing open holes (G) cirfaces of base wn 250, Floyd T. Hague is now assistant to Vice President 
alli . : oinini - ‘ ° 
Shserts, and et " pwsinece postnrtond AACS ag L. E. Osborne of Westinghouse. C. B. Campbell is 
Write on you f Aico file cards f : . d Mr. Osb d S 
tional copies © manager of engineering under Mr. Osborne and J. 5. 


ene Newton is assistant to Mr. Campbell. Our November 
issue incorrectly indicated a later changed status of 


both Mr. Osborne and Mr. Campbell. 












PRECISION | 
MOLDING |... AND ABOUT COMPANIES 










29th Year 





The corporate name of the Black & Decker Elec- 
AMERICAN INSULATOR CORPORATION, New Freedom, Pa. tric Co., Kent, Ohio, has been changed to Lamb Elec- 
Soles Offices. BOSTON - BRIDGEPORT - BUFFALO tric Co. Ownership of the company has been acquired 
CLEVELAND - DETROIT - NEW YORK + PHILADELPHIA by an investment group headed by the present officers 
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1. To allow ample time for thorough 
study of the application from the 
standpoint of torque requirements, 
weight, and space factors. 


To enable the motor builder to use 

his full resources of skill, experi- 

ence and ingenuity in designing a - 
motor that will insure the best 

motor performance. 


To make full use of the motor 
builder's product experience out of 
which frequently comes suggestions 
that result in improved product 
operation. 


Our new 42-page catalog, containing 
specifications, dimensions, and other 
useful data, will help your engineering 
department derive the full benefits of 
considering the motor in the early 
stages of product development. 


THE LAMB ELECTRIC COMPANY 
Kent, Ohio 


Lawl Selon Elechic 


ERLY 
form SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 


DECEMBER 1944 





WZ (NUL 200th a 
ermal Conductivity 


isenahs conductivity of Chace Man- 
ganese Alloy No. 772 is far below the 
values of alloys ordinarily used for low 
heat transfer applications. It is less than 
50 & that of steel . . . less than 104 that 
of brass... and only 2 & that of copper. 


x 


ii of this alloy have been used 
to reduce heat losses by 50%. Where heat losses 
tend to upset action— or where handles or other 
parts of devices must be kept cool—try Chace 
Alloy No. 772. 

x 


This alloy has also high electrical 
resistivity, 1050 ohms per circular mil 
foot . . . a temperature coefficient of 
expansion twice as great as that of 
ordinary steel ...a vibration damping 
constant about 25 times greater than 
steel. It is available in sheets from .003” 
up in thickness, and from .0625” to 6” 
wide ...in rods down to .125” diameter 
. «+ in wire down to 16 gauge .050”... 
and also in special shapes. 


¥ 


Complete engineering and research facilities 
available ... Bulletin No. A-942, giving detailed 


information, is yours for the asking. 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 





of the company. There will be no change in either 
management or activities. 


The Roller-Smith Co., 1756 West Market St., 
Bethlehem, Pa., has become the Roller-Smith Division 
of Realty and Industrial Corp. 


The Boston branch of the Melchior, Armstrong, 
Dessau Co., refrigeration and air conditioning jobber, 
was reopened Oct. 9 at 618 Commonwealth Ave. George 
Yeager will manage this branch. 


The U. S. Wind Engine & Pump Co., Batavia, IIl., 
is now the U. S. Engine & Pump Co. It operates as a 
subsidiary of Batavia Metal Products, Inc. 


Announcement has been made by the Geo. W. Ash- 
lock Co. of the removal of their general offices and 
plant facilities to their new location at 3545 Peralta St., 
Oakland 8, Calif. 


Removal from 664 North Michigan Ave. to enlarged 
quarters at 230 East Ohio St., Chicago 11, IIl., has been 
completed by Barnes & Reinecke, Industrial Design- 
ers and Engineers. 


The Electro-Voice Manufacturing Co., Inc., has 
become Electro-Voice Corp., South Bend, Ind. 


Philco Radio & Television Corp., Philadelphia, 
Pa., has filed applications with the Federal Communica- 
tions Commission for permission to experiment with 
television relay between Philadelphia and Washington, 
D. C., in a further development of its television research 
program. 


Reporting development of an improved electronic 
recording instrument, so compact and well balanced 
it can withstand drop hammer vibrations and still main- 
tain a sensitivity of six points in 10,000, is Brown In- 
strument Co., Philadelphia, Pa. 


The name of the Dresser Manufacturing Co. has 
been changed to Dresser Industries, Inc., which in- 
cludes several related companies producing equipment 
for the oil, gas and water fields. 


Appointed exclusive midwestern distributors for 
Creative Plastics Corp., is Allied Radio Corp., Chi- 
cago, distributors of radio and electronic parts and 
equipment. 


Bendix Aviation Corporation’s advanced engineer- 
ing contributions to precision aircraft radio will be re- 
flected in its new home radio line, the firm’s first an- 
nounced venture into the consumer field. 


RCA Victor has resumed the manufacture of rec- 
ords in its studios at 155 East 24th St., New York, 
N. Y., following the agreement reached with James C. 
Petrillo’s American Federation of Musicians. 


A new industrial research and development organiza- 
tion, the Pyrene Development Corp. has been formed 
as a subsidiary of Pyrene Mfg. Co., Newark, N. | 
The new organization will carry on research in the fire 
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Photograph illustrates the fungus resistance of Harvel 612-C Clear 


Baking Varnish. Note that the fungus culture of chaetomium globosum 
has not attacked the sample film of Harvel 612-C. 


Fungus Resisting Properties protect electrical equipment 


Electrical equipment operating in ments, generators, motors, etc., and 
increase the life and usefulness of 
your equipment many-fold. 

Where an air-drying fungus re- 
sistant varnish is desired, use Harvel 
902-F. This type, like Harvel 612-C, 
does not support fungus growth. 


Complete information and a free 


humid atmospheres, must be pro- 
tected against the constant danger of 
the attack of fungus growth. This 
growth has been known to cause 
failure of electrical units within a few 


l:ours under severe tropic conditions. 


Guard against fungus growth! Use 
Harvel 612-C Baking Varnish on 
component parts of radios, instru- 


sample of either Harvel 612-C or 
Harvel 902-F varnish will be sent 
on request. 


*Tested by the U. S. Testing Laboratories in accordance with A. S. T. M. Specification D684-427. 


IRVINGTON VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U.S.A. 


Plants at Irvington, N. J. & Hamilton, Ontario, Canada id Representatives in 20 principal cities 


EXTRUDED PLASTIC TUBING . FIBRON PLASTIC TAPE . 
HARVEL & IRVINGTON INSULATING VARNISHES ” 


CARDOLITE RESINS . 
VARNISHED INSULATIONS 
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extinguishing equipment field as well as in the larger 
field of safety devices. 











The rapid growth of Worner Electronic Devices 
has necessitated the second expansion in manufacturing 
facilities within a year. The company is now located 
at 609 West Lake St., Chicago 6, III. 







Hercules Electric and Mfg. Corp. announces that 
they are now located in their new plant and offices at 
2500 Atlantic Ave., Brooklyn 7, New York. 







| 
| 
| 
| The Metal Fusion Corp. of America has become 
| a subsidiary of Cook Electric Co., Chicago, III. 







Eureka Vacuum Cleaner Co., Detroit, has been 
granted permission by the War Production Board to 
start the production of vacuum cleaners. 





















Fo an exact record of machine hours the Industrial Time _ 
Totalizer provides distinct advantages over written or | 
personal checks. This visible Totalizer will give a record up to | 
10,000 hours. On equipment of pre-determined life expectancy | 

the Totalizer, by showing the hours in use, visibly signals when | 
replacement ought to be made. Whether your product is now made 
for the war effort or to compete in postwar markets the application 
of Industrial Time Totalizers is worth your immediate attention. 


Crosley Corp., Cincinnati, has appointed the Supe- 
rior Distributing Co. as its distributor in eastern 
Kansas and western Missouri, and Heating & Air 
- Conditioning Supply Inc., Reno, Nev. as distributor 
in northeastern California and most of Nevada. 






SOME TYPICAL APPLICATIONS 
' Conveyors Oil Burners Welding Machines 5 ; x 
{ Diesel Generators Punch Presses Vacuum Tube Devices Plans for swift reconversion to appliance manufac- 
Drill Presses a. and many other types turing after V Day have been announced by Proctor 
eee — Electric Co. These plans include sizable investment 
INDUSTRIAL TIMI ER CORPORATION in new equipment and manufacturing facilities and pro- 
lm duction of irons and toasters. 
110 EDISON PLACE (85) NEWARK, NEW JERSEY -~ 
K, Made distributor of Allen B. Du Mont Labora- 








tories, Inc., Passaic, N. J., for cathode ray tubes, oscil- 
lographs and cyclographs in Canada, is Cyclograph 
Service Ltd., Toronto, Ontario. 


eo. 
. Partners in Industry’s Progress , 


STROM Balls Serve The Nation 


NOW AT WAR—LATER IN PEACE | 


Now on fighting fronts and war-production lines Strom Steel 
i Balls are contributing to the great offensive of the United 
Nations. When peace is won Strom Balls will be equally 
instrumental in solving the problems of design and produc- 
tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 


Acquisition of the Vernon Line of Machine Tools 
has been announced by Sheldon Machine Co. Inc., 
Chicago, builders of Sheldon Precision Lathes and 
Arbor Presses. All manufacture of these tools has been 
transferred to the Sheldon plant in Chicago. 


On October 9, Wright Aeronautical Corp., Pater- 










2,000,000 VOLT 
MOBILE X-RAY UNIT 
























“STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 



























DOUBLING the voltage 
of X-rays available to 
industry for examination of 
metal sections to find defects, 
a new 2,000,000 volt mobile 
unit has been developed by 
General Electric Co. It is 
shown upon the cover of this 
issue of ELectRICAL MANU- 
FACTURING. Illustrative of the 
advantages inherent within 
the newer design are the ex- 
posure times required under 
a million volt examination, 
4% hours were needed to 
make an exposure through an 
8 inch steel casting; with 
2,000,000 volt, the job is done 
in 3% min. For thicker sec- 
tions, the ratio is even 


greater. The new equipment 
makes use of a multiple-elec- 
trode tube in which the elec- 
trons starting from a heated 
filament in the top are speed- 
ed in stages until they have 
the total rated energy. After 
the electrons attain 96 per 
cent of the velocity of light, 
they strike a copper-backed 
tungsten target at the end of 
the tube and X-rays are 
generated. Construction of 
the new tube was made pos- 
sible by the use of rings of 
an alloy which expands with 
heat at the same rate as does 
glass so that metal and glass 
can be fused directly to- 
gether satisfactorily. 


ELECTRICAL MANUFACTURING 












4, 


Tait a ade ak TT Jonker DTT 


and in all the world of alloys 
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It takes more than a properly balanced union of nickel 
“and chromium to produce genuine Nichrome.* There is always included at 
least one extra ingredient. - - Sometimes this hidden ingredient is an added 
trace of at metal ...an improved heating or quenching technique... or 
a specially developed deoxidizing anneal. But always it is the complete 
mastery with which D-H specialists employ their own exclusive methods 
and “know how.” Remember this when next you buy electrical resistance 
Comes em eek eM eee Meer ae LL 
your post-war products, specify Nichrome* and other resistance alloys 
SMa Stites m chet me meri isZ 


* Trade Mark Registered 
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SPECIAL PURPOSE BRANCHES: CHICAGO + DETROIT «+ CLEVELAND 
Peele Bb ad LOS ANGELES © SAN FRANCISCO «+ SEATTLE 
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INDEXING 
MECHANISM 


TOTAL 
IMPREGNATION 


Variable Attenuators + Mixers 
Potentiometers * Tap Switches 
Meter Shunts and Other Pre- 
cision Resistance Devices 


Engineering and Production of 
These Components Our Specialty 


NEW e %, FIRST TO USE 
& A LLAPPED CONTACTS 
+ BRUSHES 


FULL LENGTH 
BEARING 


STAMPED 
5 MAJOR POINTS STEEL MTG. 


WIN FOR VARIATEN PLATE 
IN THE VARIABLE ATTENUATOR FIELD 
Point No. 4: Total Impregnation, a greater safety factor... 


dissipates heat so that momentary overloads do not damage 
wire; excludes moisture. Fungicides applied on request. 


CINEMA ENGINEERING CO. 


1508 W. VERDUGO AVE. + BURBANK, CALIF. 


ESTABLISHED 1935 


(NAL 
RU SHINGS 


» N.S. BAER COMPANY 


+a hae R eT O ST., HILLSIDE, NEW JERSEY 





SHAFT + REAMED 





son, N. J., celebrated its twenty-fifth anniversary of 
business. | 


Postwar plans of Aircraft Parts Development 
Corp., Summit, N. J., cover other fields besides avia- 
tion, and include development and application of pow- 
dered metals and plastics. 


United States Rubber Co. has agreed to purchase 
the assets and business of L. H. Gilmer Co., Philadel- 
phia, Pa., manufacturers of industrial V-Belts. 


Expansion of plant and manufacturing facilities 
of the Clarksville, Tenn., division of B. F. Goodrich 
Co. will include a cafeteria and new employment office. 


Successful high fidelity transmission of television by 
standard telephone wire has been announced by the 
president of Packard Manufacturing Corp., Indian- 
apolis, Ind. 


Hyatt Bearings Div., General Motors Corp., is 
now located at 1419 Central Bank Building, 436 14th 
St., Oakland 12, Calif. 


The name of Kalamazoo Plating Works, Inc. has 
been changed to Precision Casting Co. 


The offices and manufacturing departments of Ben- 
dix Marine Div., Bendix Aviation Corp. have been 
moved to 106 Nostrand Ave., Brooklyn 5, N. Y. 


Brewer-Titchener Corp. of Cortland and Bing- 
hamton, N. Y., has bought the Plate Evaporator and 
Refrigeration Div. of Robert M. Green & Sons, Inc. 
There will be no change in personnel. 


Introduction of electric contact controls for circular 
chart electronic potentiometers has been announced by 
Brown Instrument Co. They will be available in two 
forms, with or without a locking-in type relay. 


SIGNAL CORPS STANDARDIZATION 


Intended to answer the many questions that arise in 
connection with standardization of materials and com- 
ponent parts in Signal Corps equipment, a newly issued 
booklet “Signal Corps Standardization” reviews the 
policy and procedures under which components and 
parts are being handled. Such divisions include a defi- 
nition of standardization and an exposition of why the 
Signal Corps has adopted such a program in regard to 
various component elements. Also included are defi- 
nitions of the tests required by standard specifications 
and indications of how approval phases upon which 
standard specifications for individual components have 
been set up, as well as other explanatory reproductions. 
It is recognized that without the full voluntary coopera- 
tion and material contributions of industry, the stan- 
dardization program would have little chance of success. 
Consequently, the continued wholehearted cooperation 
of industry with the program, particularly in its critical 
final phase, is reviewed. All matters pertaining to the 
Signal Corps standardization program and relating to 
both material in the current booklet and to those sub- 
sequently to be issued may be further explored by refer- 
ence to the Commanding Officer, Signal Corps Stan- 
dards Agency, 12 Broad St., Red Bank, N. J. 
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BRIDGEPORT’S IMPROVED PHOSPHOR BRONZE 


FOR LOCK WASHERS WITH LASTING SPRING QUALITIES 


Phosphor bronze lock washers play a vital part 
in relays, switches, generators, controls, trans- 
formers, amplifiers, condensers, transmitting and 
receiving assemblies, and in many types of elec- 
trical equipment and various electrical appliances. 
They assure protection against breaks in electrical 
connections, “‘shorts” and other product failures 
by providing positive connections not loosened 
by vibration. 


Bridgeport’s Improved Phosphor Bronze 1s 
used in the manufacture of famous “Shakeproof” 
lock washers, which must retain lasting spring 
qualities under pressure. Properties such as free- 
dom from cracking in service, toughness, re- 
sistance to severe corrosion and ease of manu- 
facture are also required. 


Bridgeport’s Improved Phosphor Bronze has 
earned the confidence of many of America’s lead- 
ing designing engineers and manufacturers in- 
terested in using better and more dependable 
materials for engineering applications. Your 
nearest Bridgeport Technical Advisor will be 
glad to discuss with you problems which require 
modern copper base engineering alloys. 


ae BRIDGEPORT BRASS COMPANY 
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Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 









Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


ELECTRONIC PRODUCTS. Nine types of elec- 
tronic tubes for special uses are described in Bulletin 
202. Products include special tubes for the study of 
reciprocating and rotating motion; thermocouple tubes 
for measuring vacuum; voltage regulator tubes; fac- 
simile tubes; germicidal tubes; black light and near 
ultra-violet lamps. Technical sections of the bulletin 
give design details, basic circuit diagrams and suggested 
specification points for products and accessories. Flu- 
orescent lamp characteristics are given in tabular form 
and curves. Sylvania Electric Products, Inc., Spe- 
cial Products Div., 60 Boston St., Salem, Mass. 
/ 


REVOLVING FIELD GENERATORS. This 
illustrated folder describes the generators part by part. 
Components such as frame, stator winding, pole pieces, 
collector rings, shafts, bearings, brushes, brush hold- 
ers, endbells, damper winding and exciter are given de- 
tailed study of design and consfruction. Steps in the 
manufacturing process are shown. "Kato Engineering 
Co., Mankato, Minn. 


USE OF INFRARED RADIANT ENERGY. 
How infrared radiant energy offers the most direct 
method for heating. This brochure explains the ways 
of utilizing infrared rays, lists production benefits and 
uses in baking, drying, preheating, dehydrating and 
production of such articles as instruments, condensers, 
radios, lighting units and many others. Diagrams of 
the heating system are provided. Fostoria Pressed 
Steel Corp., Fostoria, Ohio. 


PLASTIC COATING. Bulletin describing a gen- 
eral purpose, cold-applied coating suitable for immer- 
sion in various acids, salts, alkalies, petroleum prod- 
ucts and food products. Its general, physical and 
chemical properties are given, as well as a list of specific 
substances in which it may be satisfactorily immersed. 
Amercoat Div., American Pipe and Construction 
Co., P. O. Box 3428, Terminal Annex, Los Angeles 
54, Calif. 


SEAM-WELDING CONTROLS. Including illus- 
trations and tables, Bulletin GEA-4220 gives general 
information about seam-welding and lists the advan- 
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controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


tages and features of seam-welder controls. Several 
forms are detailed, such as for rapid-change electronic 
timing, chain-type timing, for high-voltage or power- 
factor-corrected seam-welding machines and: for a com- 
bination of spot, seam and pulsation welding. Addi- 
tional equipment for use with controls under more diffi- 
cult conditions is reviewed, such as a voltage-regulating 
compensator. General Electric Co., Schenectady 
5 N. Y. 


PHOTOTUBES. A comprehensive study of photo- 
tubes is revealed in this catalog which contains items 
on the development and history of phototubes, and on 
their sensitivity, general characteristics, and applica- 
tions. Diagrams of suggested circuit arrangements, 
graphs of sensitivity, characteristic curves and a chart 
of dimensions are given in addition to pictures of spe- 
cific tubes. Continental Electric Co., Geneva, III. 


NATURAL AND SYNTHETIC RUBBER. Sup- 
plementary Information Chart No. 8000 shows the 
property relation of natural and synthetic rubber. It 
treats of workability, vulcanizing properties, adhesion 
to metals and fabrics, resistance to swelling in lubri- 
cating oil, gas diffusion, dielectric strength, resistance 
to strong oxidizing agents, tensile strength, flame re- 
sistance and other pertinent factors. B. F. Goodrich 
Co., Industrial Products Div., Akron, Ohio. 


TACHOMETERS. Bulletin G-448 illustrates and 
describes in detail the speed indicating and recording 
tachometers which are accessories for variable speed 
control units. Both mechanical and electrical type 
tachometers are shown with full information as to con- 
struction details, methods of calibration, suggestions for 
ordering and hints for securing results of optimum ef- 
fectiveness. Reeves Pulley Co., Inc., Columbus, Ind. 


ETCHING OF QUARTZ CRYSTALS. This 
booklet covers a specially compounded product for etch- 
ing quartz oscillator plates to frequency. As govern- 
ment regulations now require quartz crystals to be 
etched, there are included specific facts on the process 
as well as a series of graphs showing the relation be- 
tween etching time and increase in frequency of crys- 
tals. The method used by one of the major crystal 
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SPERRY ELECTRONIC: FLAW DETECTOR 


Rejected bar with 
only tiny surface 
flaw noticeable. 


Depth and length 
of same flaw 


exposed by filing. 


#How RCA Electron Tubes Help Locate 
Hidden Flows in Bar Stock 


HIs is the story of a New England 
IT manutacturer* who used electronic 
inspection to solve his problem of exces- 
sive tool breakage. 


In machining parts from brass bar 
stock, invisible flaws and inclusions in 
the brass caused tool breakage costing 
over $2000 per week. 


To solve the problem, an electronic 
flaw detector, developed and manufac- 
tured by Sperry Products, Inc., Hobo- 
ken, N. J., was purchased to inspect 
all steck before machining. The new 
inspection method detects defects 
which would cause tool damage and re- 
sulting shut-down. In the first six weeks 
of operation, not one tool was broken, 
tool wear was sharply reduced, and 
production increased 60%! 


How Does It Work? The Sperry elec- 
tronic flaw detector consists of an elec- 
tron-tube oscillator, a detector coil, and 
a sensitive electron-tube indicator. The 
oscillator supplies alternating~current 
to the detector. The brass is passed 
through the detector (see photo). If a 
flaw is present, the indicator circuit 
signals the operator and stops the 
machine. Seventeen small RCA electron 
tubes are used. 


*Name on request 
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Each bar can be inspected at the rate of 80 feet per 


minute or more. Flaws or inclusions as short as 1/16- 
inch are detected electronically. 


Defects as short as 1/16-inch can be 
located in both ferrous and non-ferrous 
materials. The detector works equally 
well on welded or seamless tubing and 
on bar stock, and locates external or 
internal defects, such as splits, seams, 
and inclusions. 


Advantages: In addition to prevent- 
ing damage to tools and machines, 
automatic electronic detection improves 
product quality, reduces final inspection 
rejections, and prevents failures in the 
field caused by defective material. 


For Further Information on the 
electronic flaw detector write to Sperry 


1919-1944 


25 Years of Progress 
in Radio 
and Electronics 


Products, Inc., Hoboken, N. J. If you 
have some other problem involving the 
use of electron tubes, RCA tube applica- 
tion engineers will be glad to help you 
or to put you in touch with a manu- 
facturer who can. 


For a copy of the free 32-page book- 
let “Electrons in Action at RCA” which 
shows electronic devices at work in our 
own factories, write to Radio Corpora- 
tion o en Dept. 62-18E, Harri- 
son, 


Remember, the Magic Brain of all 
electronic equipment is a Tube... and 
the fountain-head of modern Tube 
development is RCA! 


SUA Ue ae tage 


RCA VICTOR DIVISION 


CAMDEN, N., J. 





460 W234th ST. 


NAME PLATES 


DIAGRAMS 


PROTRACTORS 


COMPUTORS 


CHARTS-DIALS 
CALCULATORS 


SCALES-ETC. 


SHEET FABRICATION 


In ee 2 sheeting department, an none 
array Ease Bsovline, wpocting, 

Sedpachtucdioncpsatoane 
the most complicated of sheet jobs. A wide variety 
of sheets is available, from very flexible to very 


eee crea nae teenie Grae 


any size or thickness can be 
dull (matte) or bright glossy finish. 


PLASTIC. PRINTING 
sounds, 


in 


PA) Tw ee 


Printed sheets may be laminated on one or both 
sealing the printed surfaces be- 


as Gale o Seances 


oo TION MOLDING 


is forced into a mold, allowed to 


EXTRUSION MOLDING 


Molten plastic is forced through die-cut slits, noz- 
or other apertures, as it hits the air 
into forms that may be cut to any desired length 


WRITE FOR FREE BOOKLET 


“Hopp Plastics Today & Tomorrow” 


THE HOPP PRESS 


INCORPORATED 


a 40) Se ee 


manufacturers in bulk etching crystals to frequency 
is also described. Other compounds are mentioned 
such as line etch, glass etch as well as a special cylindri- 
cal tank for convenience in handling the compounds. 
Hudson American Corp., 25 West 43rd St., New 
York 18, N. Y. 


MINIATURE BALL BEARINGS. Showing a 
complete line of miniature ball bearings for instrument, 
industrial and special uses, Bulletin 44 includes illustra- 
tions and tabulations. Enlarged views of two basic 
types of bearings, radial and pivot, are shown as wel) 
as actual size drawings, radial type from % to %@ in. 
OD. and pivot type from 2 to 10 mm. Tabulated oppo- 
site the latter are dimensions and full specifications in- 
cluding load ratings for each bearing. Miniature Pre- 
cision Bearings, Keene, N. H. 


ETHYL CELLULOSE. “The Properties and Uses 
of Ethyl Cellulose” lists and describes the characteristics 
which have resulted in this compound’s being accepted 
for so many industrial uses. Such properties as low 
flammability, freedom from discoloration by sunlight, 
toughness and flexibility even at very low temperatures, 
heat resistance and usefulness in formulation of plastics 
are considered. The booklet consists of three parts. 
The first lists types and grades, general properties and 
a blending chart. The second part deals with formula- 
tion and the third, with specific applications of ethyl 
cellulose. Twenty-two tables and eleven graphs illus- 
trate the effect of the product in various formulations. 
A companion booklet, “Ethyl Cellulose Formulations 
with Resins and Plasticizers” should be of interest to 
those who intend to make practical use of ethyl cellulose. 
The data of this booklet is the result of examinations 
of forty-two resins representing various commercial 
types. It provides a basis for formulation of ethyl cel- 
lulose lacquers, adhesives, plastics and hot-melt coat- 
ings. Seven tables, showing the test results obtained 
on ethyl cellulose lacquers and nitrocellulose comparison 
formulas, are included in the section on application of 
data. Hercules Powder Co., Wilmington, Del. 


NON-METALLIC BASIC MATERIALS. Bul- 
letin GF tabulates and pictures specific properties of 
six basic materials. A vulcanized fibre, a laminated 
phenolic plastic, a synthetic resin containing no cellu- 
lose filling materials, a phenolic impregnated fabric 
material, a mica product and an intermediate insulation 
material comprise the list. The fabricatien of these 
non-metallics by various processes is pictorially pre- 
sented. Continental-Diamond Fibre Co., 24 Chapel 
St., Newark, Del. 


SPEED REDUCERS. Engineering Manual and 
Catalog 144 contains detailed descriptions, pictures 
and dimensional and characteristic charts of speed re- 
ducers. Such subjects as selection of complete units, 
their design and construction, overhung loads, lubrica- 
tion, chain pull factors, explanation of ratings, flexible 
couplings and torque vs. horsepower are discussed. 
An engineering section offering problems and solutions, 
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MING SOON! 


MPORTANT NEW BOOK ON © 


FANSTEEL 
SELENIUM 
RECTIFIERS 


Based on what is probably the most comprehensive 
engineering study of dry plate rectifiers ever made, 
Fansteel has compiled an Engineering Manual on 
Fansteel Selenium Rectifiers. Here for the first 
time is complete, up-to-date technical information 
for design engineers and rectifier users, freely illus- 
trated with photographs, easy-to-read curves, 
tables and charts. 


Among the topics covered are Voltage and Cur- 
rent Characteristics, Efficiency, Regulation, Tem- 
perature Range, Forward and Reverse Current 
Characteristics, Aging Effects, Surge Voltages and 
Currents, Forced Cooling Data, Installation, 
Standard Sizes and Ratings of Selenium Rectifier 
Elements. 


This important manual is now ready for the 
press but paper shortage will limit the edition. To 
be sure of your copy, 


mail the coupon today 


Please reserve a copy of Bulletin 
RDP-107, Fansteel Selenium Rectifiers, 
Engineering Manual. 


WECITCUM NTT cos 


NORTH CHICAGO ° 


BRANCH OFFICES 
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GREATLY REDUCED 
Manufacturing Costs! 
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This Simple, Inexpensive 
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@ It wasa small forging, but it was costing 
altogether too much. That’s why the user 
came to “Wire Goods Headquarters,” and 
asked if we could help him. In no time at 
all, our automatic machines were turning 
out a similar part from formed wire. It 
served the purpose fully as well, the cost 
was way below the forging, and deliveries 
improved. 

@ Perhaps you don’t consider that you 
have such a problem. But check over the 
forgings, castings or machined parts on 
your product. Is their cost high? Isn’t it 
possible that they might be replaced by a 
wire or strip steel form or assembly, or by 
a stamping? You'll be amazed how often 
the answer is “yes.” 


@ More than 58 years of “know how,” 
mass-production experience and die-making 
skill, equip us to do the difficult. Just send 
a drawing or sample of the part you have in 
mind. and let us give you a free analysis 
and recommendation. There’s no obligation 












GOODS 


Headquarters 







pu. TITCHENER « co. 


325 Wainut St., Binghamton, N. Y. 



















a shear pin torque table, elevating and conveying formu- 
las, coefficient of friction table, diagrams of cold rolled 
steel shaft sizes subjected to combined torsion and bend- 
ing, rules and formulas for flat belt drives is included. 
Winfield H. Smith, Inc., Springville, Erie County, 
N. Y. 


CONSTANT LEVEL LUBRICATOR. Bulletin 
section 22 describes pictorially and diagrammatically 
the general purpose lubricator and lists its uses and 
advantages. Its principle of the simple physical law 
that all fluids seek their level is shown. Oil-Rite Corp., 
3466 South 13th St., Milwaukee 7, Wis. 


PLASTIC SURFACING. Designed to throw a new 
light on the possibilities of plastics as a surface film 
material, this booklet gives some of the history of the 
beginnings in this field. Each plastic is listed and its 
advantages as a surface coating are shown. Nitrocel- 
lulose, phenolics, ethyl cellulose, vinyl chloride, vinyl 
acetate, cellulose acetate, urea and melamine, polyvinyl 
alcohol, acrylates, polyvinyl butyral and rubber-like 
elastomers are all discussed. Specifications and prop- 
erties of a host of special enamels, lacquers, electrical 
cable braid saturants and coatings are given. Roxalin 
Flexible Finishes, Inc., 800 Magnolia Ave., Eliza- 
beth F, N. J. 


PRECISION CUT GEARS. In this pamphlet, pre- 
cision cut gears and speed reducers are briefly described 
and pictured. [Illustrations include bevel gears, her- 
ringbone gears, mitre gears, spiral gears, rawhide 
pinion, internal gear, spur gear, single reduction her- 
ringbone oil well unit, spur gear speed reducer and 
others. Brad Foote Works, 1309 South Cicero 
Ave., Cicero 50, Ill. 


RESISTANCE WELDING. Bulletin WP-44 is a 
commentary on the increase in scope and application 
of resistance welding during the war and immediate 
prewar years. Answers to resistance welding prob- 
lems are given by examples. The material of the book- 
let is arranged under five general headings: portable 
gun welding; stationary spot welding, single and mul- 
tiple; seam welding, either in machines or in fixtures; 
special uses to which resistance welding equipment can 
be put; examples of possibilities in fixture design, large 
and small. Under each of these headings is given in- 
formation based on current practices in fabricating 
such products as aircraft, automobiles, stoves, refrigera- 
tors and electronic tubes from materials ranging from. 
aluminum, through stainless steel to carbon steels in 
both sheets and heavy sections. Progressive Welder 
Co., 3050 East Outer Drive, Detroit 12, Mich. 


GLASS FIBRES. Illustrated catalog No. EL44-7 
gives information as to the use of glass filaments in 
electrical insulation materials. Sections of the booklet 
are devoted to the characteristics of glass fibres, yarns 
made from them, insulated wire, tapes, cordage, braided 4 
sleeving, cloth, glass and mica combinations, laminates, 
saturated sleeving and varnished tubing, pressure-sen- 
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ost electrical equipment and appliance manufacturers are at 
present making their plans for post-war production. Many of the post-war designs 
will feature the use of nickel, enamel and other proven coatings but the composi- 
tion of the basis metals will vary. The newer alloys produced for war material prob- 
lems will become increasingly popular for domestic production and specialized 
cleaning formulations will have to be used that have been scientifically formulated 
for individual application. 


During the past four years MAC DERMID INCORPORATED chemists and laboratory 
technicians have constantly perfected fast-positive compounds for cleaning, strip- 
pers and additives for every type of alloy as it has been introduced. They have 
experimented with the most advanced types of plating and finishing equipment 
and are at present qualified to tell you just what you need to know in order to 
secure a metallurgically clean basis metal—a perfect stripping job—an improved 
pickling operation. Write for Free Data Sheets. 


NCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION . 


NEW YORK DETROIT CHICAGO CLEVELAND $T. LOUIS TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. LaSalco, Clark Industrial 
(Lk. 1. City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem. Co. Incorporated Supplies Co. 
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ONE PALNUT 


replaces a regular Nut 
er E Lockwasher G7 


Provides unfailing security with Savings 
in Time, Cost, Weight, Space 


YEARS of successful use on Radio, Electrical and Me- 
chanical equipment have proved that the double- 
locking action* of PALNUTS holds tight under 
vibration, eliminating need for slower, heavier, more 
expensive nut-and-lockwasher assemblies. 


With this dependable security of PALNUTS, you also 
cut the cost of fastenings in half—reduce assembly 
time 50%—save up to 90% 
in weight—require less space. 
PALNUTS are single thread 
locknuts, made of spring 
tempered steel. Speedily ap- 
plied with Yankee or Power 
Drivers. Available in a wide 
range of types, sizes and 
finishes. 


Double-Locking Action 


When the PALNUT is 
tightened, its arched, 
slotted jaws grip the bolt 
like a chuck (B-B), 
while spring tension is 
exerted upward on the 
bolt thread and down- 
ward on the part (A-A), 
securely locking both. 


THE PALNUT COMPANY 
66 Cordier Street 
Irvington 11, N. J. 


Send details of your assem- 
bly for samples. Write for 
Palnut Manual No. 2 giving 
complete engineering data. 


SELF-LOCKING 


PALNUTS | »- 








sitive tape and glass and silicone resin varnishes. Tables 
of dithensions and properties are given as well as 2 
space factor graph for the wire section and a tensile 
strength curve for the tape section. Another bulletir 
about glass fibre as a new basic material tells of its 
development and its part in the war effort in additiot 
to treatment of its research, manufacturing process and 
use in the postwar world. Owens-Corning Fiberglas 
Corp., Toledo 1, Ohio. 


PLASTIC CAPACITORS. This catalog explains 
the features and adaptability of plastic film dielectric 
capacitors for postwar use and furnishes chart com- 
parisons between chlorinated and synthetic impreg- 
nated paper types. Such important information for 
radio and industrial equipment manufacturers as dielec- 
tric strength, processing, temperature range, insulation 
resistance, power factor, capacitance, in relation to tem- 
perature, capitance tolerance and retrace, length of life, 
weight, size and conformity with military specifications, 
is given. Specific advantages are listed as to the use of 
these capacitors in televison, fluorescent lamp ballasts, 
radar and directional equipment, motor capacitors, 
radio transmitters, neon and lighting transformers, am- 
plifiers and intercommunication systems, constant volt- 
age transformers, electric-fence controllers and power 
factor correction. Condenser Products Co., 1375 
North Branch St., Chicago 22, IIl. 


RELAYS AND SOLENOIDS. Containing illustra- 
tions of construction details and operating characteris- 
tics on eight relays and eight solenoids, this bulletin 
includes relay charts showing standard voltages, maxi- 
mum contact capacity, coil resistance, and operating 
current. Solenoid tables give resistance and operating 
current at standard voltages and show stroke and lift- 
ing capacity of solenoids. Guardian Electric Mfg. 
Co., 1404 West Washington Blvd., Chicago 7, III. 


WIRE GROMMET V-BELTS. Folder 4-7182-Gl 
explains and pictures construction of this V-belt and 
outlines its particular usefulness in handling tough 
power transmission problems. Such factors as strength, 
flexibility, strength resistance and length of life are 
listed. These wire grommet belts are made with ex- 
ceedingly high tensile strength and because the wires 
are twisted on themselves have high resiliency to resist 
shock but very little permanent stretch. Diamond 
Rubber Div., B. F. Goodrich Co., Akron, Ohio. 


RESISTORS. Wire wound resistors of several types 
are illustrated in this catalog with tables of ratings, 
characteristics, prices and several bracket and terminal 
forms. Described as to individual suitability for speci- 
fication within the product are lead lug and lead 
standard lug, adjustable terminal, ferrule terminal and 
other types. Haines Mfg. Corp., 248-274 McKibbin 
St., Brooklyn 6, N. Y. 


PRECISION-MADE SPRINGS. In Catalog No. 
44, a wide variety of springs is illustrated and grouped 


according to type and design. Tables for figuring the 
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WHATEVER your product and whatever its 
power requirements, it will benefit by the 
long life and dependability that are built 
into Delco motors. These qualifications— 
known to millions of appliance users 

and appreciated by thousands of 
appliance dealers—are based on 

Delco Products’ longexperiencein 
manufacturing electric motors 

to meet specific requirements. 


DELCO KNOW-HOW 


Delco Products has worked closely During the war, Delco Products has 


with leading manufacturers of re- 
frigerators, washers, ironers, oil burn- 
ers, stokers, air conditioners and 
other motor-driven products, to 
achieve the most satisfactory motor 
for each type of application. 


This know-how, backed by the re- 
search and manufacturing facilities 
developed through years of service, 
is ready to be applied to your 
specific problems. 


built thousands of precision electric 
motors to meet the needs of the air- 
craft industry . . . fuel pump motors, 
machine gun mount motors, wind- 
shield wiper motors, defroster fan 
motors and motors for precision in- 
struments. The technological prog- 
ress and intensive research involved 
in this assignment—together with 
improved manufacturing methods 
and increased _ facilities—promise 
continued leadership for Delco Prod- 
ucts in the development of better 
motors for all types of products. 


MOTORS 


MOTORS CORPORATION 


PRODUCTS 


DIVISION OF GENERAL DAYTON, OHIO 
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< Temperature extremes from 295°F. to minus 80°F. 
are just one sample of the varied conditions which 
“Surco-American” flexible plastic tubing is able to meet. 
Over twenty-six different formulations provide positive 
and tested qualities such as ageless durability, non- 
inflammability, tremendous flexibility, and proof against 
moisture, all kinds of weather, dilute acids, oils and 
most solvents. 


Dielectic strength averages 1500 volts per mil. thick- 
ness. “Surco-American” is available in any color and 
in continuous lengths with inside diameters from .005” 
to 2”. Exclusive packaging methods maintain this tubing 
in its original round form. 


Flexible plastic insulated wire is another “Surco- 
American” pre-tested product — available in all lengths 
and colors and in wire sizes #12 to #48 A.W.C., solid 
or stranded, shielded, tinned or silver plated copper 
wire and cable. 


Ask for Bulletins with complete technical data. 
Address Department E. 


Special tubing, tape and wire, extended and molded 
plastic parts made to specifications. 


Supenanl - Purchase Street 


ELECTRICAL INSULATION CO. Boston. Mass. 
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weight of springs are given, as well as detailed draw- 
ings of end finishes. By the use of a spring design 
chart, when the necessary dimensions, lead and travel 
distance are already determined, the number of coils 
and the proper wire size can be found. Compression 
springs, extension springs, various heavy springs, single 
and double torsion springs, clock type springs, clips and 
stampings are illustrated. Reliable Spring & Wire 
Forms Co., 3167 Fulton Road, Cleveland 9, Ohio. 


NEW POSSIBILITIES FOR GLASS. Including 
illustrations and dimensions and weight charts of glass- 
ware according to type, drawn, pressed, blown or sheet, 
Form No. 842-7-44 reveals new industrial specifications 
for glass. Property charts are shown, giving compari- 
sons between glasses made by new processes and those 
made by conventional ones. Thermal endurance, cor- 
rosion resistance, abrasion. resistance, dielectric 
strength, resistivity and power factor are considered. 
Typical parts for which glass has proved itself as a 
construction material, are shown and reasons for speci- 
fication at such points are indicated. Design recom- 
mendations are also included. Industrial Div., Corn- 
ing Glass Works, Corning, N. Y. 


PLASTIC TUBING. This pamphlet with numerous 
illustrations of actual end-uses for plastic tubing such 
as for conduit, gauge glasses, battery vents, handrail 
on aircraft, housing of indicator fuses and replacing 
brass in plumbing. Some explanation of its manufac- 
ture and of its characteristics is given. Extruded 
Plastics, Inc., New Canaan Ave., Norwalk, Conn. 


WATERPROOF COATED FABRICS. Contain- 
ing samples of various coated fabrics and a list of the 
uses of these textiles, this booklet explains how media 
may be coated with suitable finishes for a certain speci- 
fication. For example, cambrics, nylons, rayons and 
papers for electrical insulation industries may be coated 
with a special varnish. Plastic coated fabrics are pro- 
duced for the specialty textile industries. Endurette 
Corp. of America, Cliffwood, N. J. 


STANDARDIZED WIRING. Bulletin 33 reveals 
the design possibilities of a simplified wiring plan and 
details the blocks, multiple connectors, strips, bus bars, 
terminals and other products which embody the knife- 
disconnect design principle. The bulletin offers the con- 
cept of a wiring system completely transformed by the 
knife-disconnect and its inherently simplified construc- 
tion, assembly and repair together with space conser- 
vation. Notable variety of wiring system opportunities 
is emphasized. Aircraft-Marine Products, Inc., 1523 
North Fourth St., Harrisburg, Pa. 


PRECISION CRYSTAL UNITS. Why and how 
the many types of crystal controls accomplish their 
purpose solved. Included as graphical picturizations 
of steps in the production of these quartz crystal units 
and details of the assembly within borders of various 
types. This catalog reviews units from broadcasting 
station and commercial transmitter needs to test equip- 
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FOR 
Elimination of Shoulders 
Compactness in Housing Design 
Simplification of Mounting 


Moderate Tort nods A GOOD TIME TO CHANGE 


(Either Direction) 


SELECT ARE YOU one of those who is “going back to 
FAFNIR WIRELOC SNAP RING making our old lines again”? 

OR SHOULDERED BEARINGS The old lines may still be the best of their 

nao series G kind, but the old way of making them may not 

Bore sizes: be the best. A good example is the equipment 

12 Mm to manufacturer who was looking for ways of 

100 Mm cutting down on the number of operations 

needed to machine shoulders in his castings to 


hold the bearings. In search of a less costly way, 
a Fafnir engineer was called in. On his advice 


an entirely different type of ball bearing was 
substituted which resulted in the elimination 
of several operations with no sacrifice in 
performance. 


Why not call in a Fafnir field engineer to 
advise you on your old products or new ones 
you are planning? He may be able to help BALL BEARINGS 
you to cut costs, improve performance. He has 
BUY MORE WAR BONDS done it for many others. The Fafnir Bearing 
AND STAMPS Company, New Britain, Connecticut. 


THRUST 
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Slot Lining Simplified 


with COPAC 8 


Electrical Insulating Papers 


COTTRELL Insulating Papers are tough, high 
in dielectric and heat resistance. Available 
types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100%RAG High RAG 


First two guaranteed 300 volts permil. NUNGRA 
usually tests 300. All tough yet flexible. Non- 
chem. Standard Thicknesses .005 .007 .010 .015 
.020 .025 .030. Mfd. in 30” x 40” SHEETS and 
continuous ROLLS 450’ to 2000’ x 4” to 30” 
width. Also Standard Sheets 30” x 40”. 


Submit Your Insulating P. Problems 
Beth Old and New To COTTRELL Engineers. 
COTTRELL PAPER COMPANY, inc. 
Fall River, Massachusetts 
Fectory: Rock City Fells, Ni Y: 


SAMPLES 
ON REQUEST 


New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic .., the rivet is fed, inserted 
ond clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 


Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 


4 rivets at a time...bench or pedal types. 
CHICAGO RIVET 


Ma, & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


| ment or communications requirements. 





Also pictured 
are crystal blanks supplied in any of the three stages 
of manufacture, rough-sawed, semi-finished or electric- 
ally finished. There is a summary of types and speci- 
fications of the units in table form, too. Crystal Prod- 
ucts Co., 1519 McGee St., Kansas City 6, Mo. 


POLYETHYLENE RESINS. Foreword explains 
this new group of thermoplastic materials with advan- 
tages of good electrical insulation, low-loss electrical 
properties, etc. Discussion covers chemical structure, 
general description, classification, physical and electrical 
properties, methods of fabrication, extrusion, calender- 
ing, molding, planishing and embossing, blow molding, 
swaging and drawing, heat-sealing and welding, cement- 
ing, machining and polishing, solutions and present and 
future uses. Tables give information on properties for 
polyethylene resin at room temperature, properties of 
polyetheylene dynh resin and thermal expansion char- 
acteristics of the resins. Also shown are diagrams and 


| illustrations which complete Form 120 VB. Plastics 
| Div., Carbide & Carbon Chemicals Corp., 30 East 
| 42nd St., New York 17, N. Y. 


BETTER AIRCRAFT IGNITION 


Most recently announced of two magnetos can keep the 

of high-tension ignition cylinders firing and _ both 
systems for fighter planes is must therefore be knocked 
a General Electric develop- out of action before the 
ment which dispenses with engine quits. The system 
supercharging and combines eliminates interference with 
the functions of a magneto’ radio reception at high alti- 
and distributor into a single, tudes. It is currently used in 
integral unit. As a result, Thunderbolt P-47’s, Black 
installation and overhaul time Widow P-61’s and Invader 
is reduced to about one-half. A-26’s. It will be used in 
The system provides a double the Commando C-46’s. Here 
margin of safety since either shown is a complete system. 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 

Thermostatic Bimetals. Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 


In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 


in this field. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Sieel. Jacketed Wire—Silver 


on Steel, Copper, Invar, or other combina- 
tions requested. Rolled Gold Plate. Special 
Materials. 


Tue H. A. WiLson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


wi 


Thermometa!s— Electrical Contacts 
Precious Metal Bimetallic Products 
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Deltabeston Radio Hook-up Wires are used 
extensively by numerous producers of electronic 
devices for airborne and ground communicating 
systems. The principal reasons for Deltabes- 
ton’s fine acceptance is its excellent protection 
against flame, heat, cold, moisture, fungi and 
most corrosive vapors. Every step in its manu- 
facture, from raw materials to the finished 
compound, is painstakingly checked, tested and 
inspected. That’s why producers of electronic 
devices who insist on the utmost protection, 
specify Deltabeston Radio Hook-up Wires. 


Here are only a few of the many operations 
showing how we build positive protection into 
Deltabeston. 


For additional information write to Section 
Y1243-12, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Conn. 
Deltabeston wires and cables are distributed 
nationally by Graybar Electric Co., G-E Sup- 
ply Corp., and other G-E Merchandise Dis- 
tributors. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs: ‘‘The G-E All 
Girl Orchestra’ Sunday 10 p.m. EWT, NBC. “‘The World 
Today”’ news every weekday 6:45 p.m. EWT, CBS. 





GENERAL (§ ELECTRIC 


Extrusion A seamless wall of Flamenol is applied to the bare conductor 
by extrusion. A spark test is made over every foot of. insulated wire to 
insure uniformity and high quality of the insulation. 


Braiding—The insulation is covered with a closely woven cotton, rayon 
or glass braid to increase the wire’s mechanical strength and provide a 
color code for circuit identification. 





Lacquering — The braided wire is saturated with a flameproof and moisture- 
resisting compound to finish the wire with a smooth surface. Deltabeston 
is treated with a fungicide to inhibit the growth of fungi. 






inal inspection— Every foot of the completed wire is again subjected to 
a specified spark test and many other physical tests to make doubly certain 
hat Deltabeston meets the prescribed stanaards. 
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EXTREME LEGIBILITY 


Each numeral 234" high— 

that's the feature of this beau- 

tiful new six-color POST 

1945 Calendar—overall size 

17" x 25". Each date of the 

week is designed to be 

legible from any spot in 

the drafting room. The en- 

tire current month with 

»>@ ultimate and proximate 

. months appear on each 

weekly page. The calendar 

is in full, brilliant color and 

includes a section devoted 

to significant drafting room 

3 y data, covering charts on 
* wire and sheet metal gages, 
\| ALA Ta LM SILL iy) screw threads, bolt heads, 
= Wt AVI Ltd) | pipe and pipe fittings, gears, 
pes ve metric equivalent, and com- 
aan plete twelve-month calendar. 
Price $1.00. (Free if your 


der for POST merchandise.) 


i 


sy | 
=| | | | . 
oa | request is attached to an or- 
oe || 
: 


The FREDERICK POST COMPANY * Box 803 * Chicago 90, Illinois 


Attached find $1.00 for a Giant 1945 Post Wall Calendar. (The calendar is 
FREE if you attach this coupon, filled in, to an order for POST merchandise) 


COMPANY 





ADDRESS 7 e . CITY & STATE 


op an Ge ee om an on 
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CLEAR eying OY! 


| 
a BEFORE YOU SET UP 


FOR PEACETIME PRODUCTS 








Specify the SHORT CUT FASTENING METHOD 
and avoid later changes, expense, delays 


Don’t wait until you resume manufacture of your peacetime 
product to find out that needless tapping, needless inserts in plas- 
tics, or other fastening “bugs” are slowing down assemblies and 
running up your costs. 

Check up now, while your plans are still in process. Choose 
fastenings as carefully as you settle any other factor of design. 
Make sure you are using the short cut fastening method — Parker- 
Kalon Self-tapping Screws — wherever possible. 

Give your product the advantage of the 30% to 50% saving in 
assembly time and labor made possible by P-K Self-tapping 
Screws. Eliminate tapping for machine screws and tap expense — 
fumbling with nuts and bolts — costly inserts that slow up molding. 

USER’S GUIDE-FREE! P-K “Users’ Guide” describes all 
types of Parker-Kalon Self-tapping Screws and tells where to use 
them. Designers and assembly planners need this important in- 
formation. Write for a copy. 


ASK THIS EXPERT ON FASTENINGS 


how to simplify and strengthen assem- 
blies, how to save time and lower costs. 
The P-K Assembly Engineer gives you 
unbiased advice, because P-K makes all 
types of Self-tapping Screws. Ask him to 
eall . . . or, mail assembly details for 
recommendations. Parker-Kalon Corp., 
208 Varick Street, New York 14, N. Y. 








Will “Blind Fastenings” 
boost your parts breakage? 


Heres’ how Tagliabue licked this 
“bug” and speeded production 


Difficulty in judging hole depth, 
when tapping blind holes for small 
machine screws, resulted in taps 
breaking through, ruining plastic 
parts at Tagliabue Mfg. Co., Brook- 
lyn, N. Y., makers of TAG pressure 
and temperature instruments. 


Changeover to P-K Self-tapping 
Screws ended this trouble, stopped 
breakage, saved tapping time and 
tap expense. 


P-K Type “Z” Screws are used 
(A) to attach steel clips fastening 
window to plastic door; (B) to fas- 
ten plastic rheostat disc to door; 
(C) to attach steel clamps holding 
wire to door. The screws form their 
own strong threads as they are 
turned into plain holes. One easy 
operation makes a fastening. 
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Fairbanks-Morse 
General-Purpose Motor 


eltis a 40° C. 


Features of the New 
Morse Copperspun Rotor. 


and protected. 
@ [thas the exclusive Fairbanks- 


assembly. 


e [thas an optional conduit box 
e It has cross 


e It is a protected motor. 


as it has for 114 years. 


ledge. 
CHICAGO 5, ILLINOIS 
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FAIRBANKS, MORSE & CO,, 
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After the war, the name Fairbanks-Morse will continue to 


mark performance-proved products only, 


No race to get 


early w 


DIESEL LOCOMOTIVES @ DIESEL ENGINES © GENERATORS © MOTORS © SCALES © PUMPS © STOKERS @ RAILROAD AND FARM EQUIPMENT 


iii 


BUY MORE 
WAR BONDS 
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They wanted wire, tube 
and strip in 


I] 


/ 


...and found the strong, corrosion- 
resistant metals they sought 
among the Inco Nickel Alloys 


Are you looking for metals in ultra-fine sizes for es- 
sential applications today...or for your new products 
after the war? 

Do you want...in addition to the split-hair size 
...metals with strength, toughness and high resis- 
tance to corrosion? 

Then take a look at these examples of how INCO 
Nickel Alloys can be produced in practically any 
form or size you may want for applications that need 
a rustless corrosion-resisting material with high me- 
chanical properties... 


THE WIRE shown in the magnified photo above 
knotted around two strands of human hair is 0.0009” 
thick. A pound would stretch 80 miles. It is a regular 
commercial product of the Driver-Harris Co. 


THE TUBING, one of the smallest ever drawn, is 
compared with a mosquito’s stinger. Outside diame- 
ter of this nickel tube is 0.0019”; inside diameter, 
0.0004”. (World’s smallest metal tube, 0.0014” out- 
side diameter, is also Nickel.) Superior Tube Com- 
pany produces commercial tubing in INCO Nickel 
Alloys as small as 0.010”, outside diameter. 

THE STRIP is .00075” thick... one-third the 
thickness of this page. It would take more than 1300 


strips to equal an inch. This nickel strip is made by 
Somers Brass Company for regular commercial use. 


In addition to their group properties of high strength, 
toughness and corrosion resistance, individual INCO 
Nickel Alloys have specialized properties for appli- 
cations requiring high-temperature strength, special 
hardness, resilience, etc. 

“Tremendous Trifles” a booklet which discusses 
the properties, sizes and forms of 8 INCO Nickel 
Alloys will be sent to you on request. Please give 
Company, Name and Title. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


INCO NICKEL ALLOYS 


MONEL ® “K’? MONEL ® “S” MONEL ® “R” MONEL 
“KR” MONEL ® INCONEL ® “Z” NICKEL ® NICKEL 
Sheet... Strip... Rod .. Tubing... Wire 


. .. Castings... Welding Rods 


NICKEL ALLOY WIRE-~—->> ‘gee 


MOSQUITO'S 
STINGER 


EDGE VIEW OF A PAGE 
FROM THIS MAGAZINE 


EDGE VIEW OF 0.00075-INCH 
a ete did 


MAGNIFIED APPROX. 25 TIMES 
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One of these Needle Bearings May| | 
Solve a Design 


roblem for You... 


TYPE DC 4 suitable 
weight and cost 


where s1ze, 
toa minimum. 


for applications 
must be bel 


! 
yy aircraft appl 


TYPE AT 1s de signed J sender AN 


ations in conjunction Wt 
6 ” 


0455. 


TYPE FDT 345 
in applications © 


encountered. 


TYPE RC 4 de 
service and rolun 
race is not supporte 


It may not have occured to you that 


there are so many different types of 


Needle Bearings—or that the complete- 
ness of the line of these modern, anti- 
friction bearings makes them adaptable 


to many design requirements. 


Pictured above are eight different 
types—all different in design yet em- 
ploying the same basic design principle 
of a full complement of small diameter 
needle rollers. Each is engineered for a 
particular task—or combination of de- 
sign requirements. Individually each 
offers the same characteristic advantages 
of compact design, small size, light 
weight, high capacity, efficient lubrica- 
tion and low cost. 

The result is that in almost any 
application where Torrington Needle 
Bearings are employed, the design prob- 
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be 


signed for ¢ 
g loads, 
d by housing. 


L } 
used for heavy loads 


re deflections aré 


am follower 
where outer 


lem is simplified; operating efficiency 
and service life are increased; manufac- 
turing costs are reduced, and sales 
features are added. 


Investigate for yourself how these 
advantages can be of assistance in your 
product planning. The Torrington 
Needle Bearing Catalog 30-A gives 


by 
rly suitable for 


TYPE NCS 35 particular ied service 


severe load applications an 
conditions. 


ss used primaril) 
TYPEPN (Single Row) #5 486 Sata 


for aircraft pulleys carrying 
control cables. 


N (Douce ou) me ‘ iw- 
; ou’) meets 

TYPE PN Doub R 45 ait ar 
craft pulley require ments fo primary con- 


trol applications. 


ble 
7 LN llers are adapta 
“yPE LN Needle Ro a 
a it is impractical to use an assem 

unit type Needle Bearims. 


complete information, and our engi- 
neering staff is ready to help you with 
any specific design requirement. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, Ind. 


“Makers of Needle Bearings and Needle Bearing Rollers” 


New York Boston Philadelphia 
Detroit Cleveland Seattle 
San Francisco Chicago Los Angeles 


Toronto London, England 


TORRINGTON 


NEEDLE BEARINGS 





CRONAME 


METAL 
RADIO 
CABINETS 


ESCUTCHEONS 
DIALS 
GRILLS 
OPERATING MECHANISMS 


CROWE NAME PLATE & MANUFACTURING CO. 


3701 RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 


OVER 40 YEARS EXPERIENCE IN FINE METALCRAFT 


ELECTRICAL MANUFACTURING 





Have You a WHEEL PROBLEM? 


PLASTICS 


MAY SOLVE IT... 


apvantaces @ Wheels of almost any character for a multitude of uses 


of Plastic Wheel can be converted to plastics. 
Technique . , 
‘ ©@ Plastics applied to your wheel problem may solve many 
NON-CORROSIVE of your difficulties. 
HIGH DIELECTRIC eo ; ae ; 
PROPERTIES @ Assemblies incorporating anti-friction bearings, bush- 
BEAUTIFUL FINISH ings, inserts, etc., minimize assembly problems. 
WIDE RANGE OF : , : 
REPRESENTATIVES artractive coors @ Our engineers, chemists and designers are at your 
. ; 
DETROIT 2 PERMANENT COLO disposal. 


805-06 NEW CENTER BLDG. CLOSE TOLERANCES ; 
5 DETAIL OF DESION Call on us now for help in solving your wheel difficulties 
... for current production ... for speeding reconversion 
LOS ANGELES 35 MECHANICAL BEMEFTS P P 8 
1440 SO. ROBERTSON BLVD. — — product development. 


cen avacnse, PLASTIC MANUFACTURERS 


19 MELINDA ST., TORONTO 
: INCORPORATED 
1405 BISHOP ST., MONTREAL 
DEPARTMENT EM12 


920 SECOND AVE. 


SEATTLE STAMFORD, CONNECTICUT 
MOLD MAKING e INJECTION & TRANSFER MOLDING e COMPLETE ASSEMBLY 
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There’s a Big Swing 


to Less Common Metals 
in The POLLAK Version of Fee-conversion 


N, one will deny that production 
for war has substantially contributed 
to the techniques of design and man- 
ufacture of products from the lighter 
metals as well as the slower oxidiz- 
ing metals. 

But this skill and knowledge, born 
of war’s necessities, can and will be 
turned to the advantage of the public 
through the manufacture of parts for 
peace-time products such as auto- 
mobiles, refrigerators, washing ma- 
chines, office appliances and the like. 

This redesigning of parts and 
products utilizing stainless steels, 


Monel, Inconel and aluminum as 


well as steel and brass is an integral 
part of the Pollak Version of Recon- 
version. We are ready to pool Pollak 
techniques and experiences with 
these metals with the product plan- 
ning ideas of engineers and sales 
staffs of American Industry. 

The Pollak Version of Reconver- 
sion has already resulted in the re- 
designing and respecification of parts 
made of these metals for a number 
of products for consumer use! Our 
engineers and development experts 
may be able to help other firms mod- 
ernize their products. Consultation 


invited without obligation. 


POLLAK 


PRECISION 
PRODUCTS 


POLLAK MANUFACTURING COMPANY 
Arlington, New Jersey : 


DEVELOPING - DESIGNING - MACHINE WORK - SPINNING - GAS AND RESISTANCE WELDING - STAMPING - ELECTRICAL WORK 


ELECTRICAL MANUFACTURING 
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SAVE TIME, WEIGHT, METAL, 
MONEY AND LABOR WITH 


MEYERCORD 
DECALS 


Meyercord Decals are serving the war effort in a thousand 
different ways...saving metal... money...weight... 
and man-power. Decal nameplates, instructions, inspec- 
tion data, serial numbers, dial faces, insignia, etc., are used 

on tanks, combat and merchant ships, planes and commun- 
ication equipment. They’re durable, washable, and can 
be reproduced in any color, size or design. No screws, 
bolts or rivets required for application. No sharp edges. 
Meyercord Decals can be applied to flat convex or con- 
cave surfaces...for interior or exterior use...on metal, 
wood, fabric, rubber...even CRINKLED METAL! Special 
mar-proof Decals are resistant to temperature extremes, 
fumes, abrasion, vibration. Free designing and technical 
service. For complete information address Dept. 7-12. 


THE MEYERCORD CO. 


World's Leading Decalcomania Manufacturer 


5323 West Lake Street * Chicago 44, Illinois 
* 





FRACTIONAL 
H. P. Motors 


INDUCTION 
SHADED POLE 
D.c. LOW AND 

STANDARD VOLT- 
AGE - AC - DC 
FROM '[s00 TO '/,H. P. 


SIGNAL ELECTRIC MFG CO. 
MENOMINEE; MICHIGAN 
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D C RELAYS .. . Small, light weight multi-pole relays . . . designed for 
Aircraft and Mobile Equipment. Also used extensively in electronic 
circuits. Designed for permanence of adjustment. Meets aircraft 
vibration, temperature, humidity, and altitude specifications as well 
as AN-QQ-91 salt spray test. 


CIRCUIT BREAKERS . . . For protecting A-C or DC circuits. Compact 
in design and sturdy in construction . . . built to withstand severe 
field service. Available with multiple coils making a single unit adaptable 
for protecting equipment designed for operation on different voltages. 


GALVANOMETERS . .. D’Arsonval Portable in either pointer or mirror 
types for laboratory or production testing service. Movements of either 
type available for use as built in component of other instruments. 


GALVANOMETER RELAYS . . . Super-sensitive type. Operate on very 
small direct current. Extremely rugged and reliable. 


Full details and information fully described in catalog 


WRITE FOR YOUR COPY TODAY 


a a rr 
LABORATORIES INC. | Beg war sonos a stames 
4310 NORTH KNOX AVENUE, CHICAGO 41, ILLINOIS 


\ i “wa 


PAPER TUBES 


- wr 


SPIRAL 
WRAPPED . 


ROUND-SQUARE - RECTANGULAR 
Write for Arbor List of 1000 Sizes 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


YOUR POST-WAR PLANS 
undoubtedly are in forma- 
tion now. For better re 
sults and lower costs IIsco 
Products are indispensable, 
Learn the newest develop- 
ments in 


ELECTRICAL CONNECTORS 
FABRICATED COPPER 
TUBE PARTS 


Get our Catalog. Ask our Engineers 
to help in your problems. 


ILSCO COPPER TUBE & PRODUCTS CO., Inc., 
Cincinnati 27, Ohio 


Name s 
Firm Name 
| Address 
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For Greater Adhesi« 
Specify 


DOLPH’S 
| No. 27 ’ 
| Black Insulator 















This insulating varnish possesses excellent 
adhesion to metal and for this reason it is 
ideally suited for copper strap coils. Unlike 
spirit varnish, this black insulator will not 
chip nor flake off. Then too, the film pro- 
vided is extremely tough and has a high de- 
gree of flexibility. 


Se 










The tough, glossy film of #27 Black In- 
sulator affords excellent resistance to abra- 


sive particles. It provides a higher degree a 0 L 2 H’S 


of waterproofness than spirit varnishes and 


is absolutely oilproof. No. 27 Black Insulator Protects: 
Field Coils Bus Bars 
Supplied at a brushing consistency, #27 Motor Frames Collector Rings 
Black Insulator should be reduced 25% for Commutator Ends Controller Shafts 
ees : Oil Reservoir Interiors Finger Blocks 
spray gun application. The proper thinner Switch Bases Fuse Tubes 


for this grade is DOLPH’S #27-T. Solenoid Coils Soldered Joints 





| JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 


168C Emmet Street, Newark, New Jersey- 


j 
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This booklet tells you how to do 
hard copying jobs the modern way 


® Restores faded, 
worn or torn 


tracings. 


@ Emphasis of 
detail without 


retouching. 


@ Blanks sections 
to alter copies 
without altering 


original. 


@ Full - shaded 
isometrics repro- 
duced with per- 
fect definition of 


tone. 


@ Many engi- 
neering shortcuts 
explained in new 
booklet. Send for 
your copy today. 


HUNTER 


Electro- 
COPYIST 


Hunter Electro-Coypists are 
taking a big load off the shoul- 
ders of work-swamped draft- 
ing rooms, making extra-sharp 
prints from pencil drawings 
or direct from blueprints, 
turning out perfect machine- 
made tracings in minutes, 
eliminating checking and 
proof-reading, delivering clear 
reproductions of anything 
written, printed, drawn or 
photographed with unmatched 


speed. 


There is a Hunter Electro- 
Copyist for every copying 
need—from the portable of- 
fice models to special units 
that take originals up to 48” 
x 168”. All are so simple your 
office boy can operate them. 
Write for booklet today. 


HUNTER 


Electro-Copyist, Inc. 


430 S. Warren St. Syracuse 2, N. Y. 
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VICTORY, fIFST? THEN- 


PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 


W ar’s demands still call for all the output of the NORMA- 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for new and better peace-time products 
equipped with PRECISION BEARINGS. 
‘No “‘Re-conversion Problem” will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 
ye he peace is declared, all our vast facilities will be turned PS: 
PPT Cane) INSTANTLY to the production and prompt delivery of sbetheniit lia dlleheaibe 
PRECISION BEARINGS for new and better domestic ap- | 
pliances and for new and better tools for industry. 
Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—T oday. 


TO WIN THE WAR: WORK — FIGHT — BUY WAR SAVINGS BONDS! 


Double Row Self-Aligning 
TU Cela 


~ 


AERO See koe ea Re RRL afer ey 
oleae LM 1 te lalate) Ball Bearing Ball Bearing Sealed Bal! Bearing Bearing 


' Extra Light Type Pl? etree me: 1L Extra Light Single Direc- Single Direction Ball 
Ball Bearing Bearing tion Ball Thrust Bearing Thrust Bearing 


awh bee 


Standard Cylindrical Type ''E'' Cylindrical gy Ae J ene inet Extra Light Cylindrical Two-Lipped Cylindrical 
% “ ylindrical Rolier - ° f 
Roller Bearing BCC ae Crore bare) Phir) Ua Lars) Roller Bearing 


NORMA-HOFFMANN BEARINGS CORP'N. STAMFORD, CONN. CYounded 1911 


Gield Offices : NEW YORK « CHICAGO « CLEVELAND « CINCINNATI + PITTSBURGH » DETROIT « LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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} | HEAT Sealing 


| MELT 
ee PERFORMANCE AGAINST 


| POUR a AND COLD 
“Sirense | agg 
| COMPOUNDS and SOFT METALS A 


. with Sta-Warm dependable, low-cost, trouble- 
free electric heating equipment. 































' The Sta-Warm method of semi-custom build- 
ing tanks, kettles and pots for handling melted 
res you of 

compounds and soft metals — © Acme compound filled transformers can 

(1.) size, shape and accessories successfully withstand a wide range of 

: temperature variation. Acme 417 com- 

to meet your production re- pound is entirely free from parrafin. Has 

2 ; ; sat 

quirements, and (2. ) correct, a low expansion and contraction factor 
efficient basic design that is 


high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 

always up to Sta-Warm stand- 

ards. 


417 compound may be the answer to your 
problem. Write. 


THE ACME ELECTRIC & MFG. CO. 
35 Water St. © © «© «© Cuba, N.Y. 


Aemexiti> Electric 
DYKEM STEEL BLUE 


STOPS 








Sta-Warm engineering serv- 
ice coordinates 
these two points 
to assure you of 
the proper 
equipment to 
meet your com- 
pound and soft 
metal melting 





















problems. LOSSES 
Inquire for making dies 
general bul- & templates ; 
letin No. 036 simply brush on right SPEC re 


at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write fer full information 


THE DYKEM COMPANY, 2303-F North 11th St. St. Louis 6, Mo 
In Canada: 444 Pacific Ave., Toronto, Ont. 


which out- 
lines the 
broad line 
of electric 
heating 
equipment 
available at 
Sta-Warm. 


100 gal. pressure impregnating 
tank with counter balanced top. 








Aico 
for th 
Army. 
“conti 






Available for. fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and_ eco- 
nomical. Individual 
light control  con- 
serves electric power. 
No. 1010 


10 Amp. with 
T-Rating 







~ STALWARN 
FLEC. C0, 


565 N. Chestnut St. 
Ravenna, Chio 





























2 With 
Plastic 
Shell 


Electrical 


Division 








Complete Equipment for 


Heating, Pouring, Conveying Compounds NLT nr ae ees 


VALPARAISO, INDIANA 
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here has been enlarged 


PERMANENT DEPENDABILITY 


FOR TODAY’S PRODUCTS...FOR POST-WAR DESIGNS | 


ets 
* Love 


ALCO hes been aworded 
for the fourth time the 
ee vy “E"Aword for 
tii cellence 
bonne ity end quolity of 
essential wer production. 





AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 








F you are using ALS1Mac Steatite In- 

sulators (and most leading manufac- 
turers of electrical appliances are) you 
know that their ideal mechanical and 
electrical properties are permanently de- 
pendable. You know that AtS1Mac In- 
sulators are Masters of power and heat 

. do not absorb moisture... are non- 
corrodible. You know these insulators are 
strong, hard, rigid—do not distort with 
time or by loading. You know that ALSi- 


Mac Insulators are economical because of 


high speed production — convenient to use 
because they are made to close tolerances. 

If you are not using ALS1Mac—in- 
vestigate now. Give your products of 
today —your designs of tomorrow—im- 
proved efficiency with the permanent de- 
pendability of ALS1M ac Steatite Insula- 
tors. Send us a sample or blueprint. Let 
us show you where ALS1M ac will fit into 
your insulation picture. 





ALSiN 


The stove bushing reproduced 


approximately five diameters. 
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WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
: springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
; floating blades give square 
and clean cuts. Dialed 
micremeter allows settings 
within 1/1000 inch of 
; wire gauge. Precision 
plus! 


| E-Z FOOT PEDAL 

| WIRE STRIPPER JS 

A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 


from 8 gauge to the very 
finest wire. 
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Everything in sight. No 
motor required. This ma- 


chine will instantly grip 
the wire, cut the insula- Ms TE COMMUN S 
tion, strip it off and re- . : 

‘ ~ 

of 





lease the wire — all no —_ 


ONE simple foot pedal ; 


if 


movement. 









Operators keeping close watch 
on processes such as neutraliza- 
tion, precipitation, corrosion- 
prevention and boiler-feed 
* treatment, now read pH from 
automatic indicating recorders 
like the Leeds & Northrup Micromax 
pH Recorder. Electrically wired to the 
Micromax is a glass electrode assembly con- 
taining a Callite special alloy inner efec- 
trode element. The glass measuring elec- 
trode is a rugged unit combining boiler 
room strength with laboratory accuracy. 


len ) 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to oper- 
ate as a pair of pliers. 


Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. 


SOREL IOS IS TELL PIOOOEE Ss 


Kkwy 


Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. Repeat bs _ 
orders attest to its superiority. i 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


| Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


CALLITE carefully processes components for 
conditions of use. Here, strength and corro- 
sion-resistance were required of the elements 
sealed into the glass electrode. Our engi- 
neers will gladly cooperate with you on 
specific applications. Callite Tungsten Cor- 
poration, 547 Thirty-ninth St., Union City, 
N. J. Branch Offices: Chicago, Cleveland. 





Gay 





Ry ror R-pay 


(*Reconversion) 


Send for Circulars and Full Particulars 









All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


Discuss your post-war 
products now with a C-T 
development engineer. 
We can help you in the 


} selection of tungsten and 
eet PRODUCTS C0 molybdenum wire, rod 
. and sheet, formed parts, 


electrical contacts and 


2224 SO. STATE STREET, CHICAGO, ILL. other components. 
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Formula for BR 
@ quick 


Ne Y MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 























Fast & Firm 


Fast in assembling and firm in grip, these ALLEN 
hex-socket screws save time and simplify design for ma- 
kers of motors, motor-driven machinery and appliances. 


SAVE TIME because hand- 
ily reached with Allen hex 
keys in the hardest-to-get-at 
places. Small screws can be 
held on end of the key and 
threads engaged in the tap- 
ped hole without fingering- 
in. Adapted to high-speed as- 
sembling with power drivers. 


SIMPLIFY DESIGN because 
Allens’ greater strength per- 
mits use of smaller- size 
screws, accommodated by 
smaller flanges, lighter parts. 
Accurate threading to a 
high Class 3 fit further adds 
to holding-power in com- 
pact designs. 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. 








THE ALLEN MFG. COMPANY 


HARTFORD, * Yeas, * 


CONN. 





This is a THIRD RAIL 
INSULATOR 


® Odd shapes and sizes,— variety in design is our 
specialty. Our production equipment and facilities 
are not limited to “round insulators”. And regard- 
less of size or shape you'll find Universal “dry 

rocess” porcelain to be of uniform high quality 

aving high dielectric strength; will withstand 
thermal shock and arcing; non corrosive; resists 
acids and will not carbonize. Send blueprints of 
your requirements. 


tHe UNIVERSAL ciay propucts co. 


1540 EAST FIRST STREET SANDUSKY, OHIO 








For stamping details on name plates. Eliminates irregu- 
lar and unsightly stamping on name plates, tags, etc. 
Available in 1/16”, 3/32”, 1/8”, 5/32” size characters. 
Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No 
experienced oper- 
ator required. Steel, 
zinc, brass, fiber, 
ete., can be indented 
with a name or number. 
This Press also can be 
furnished for hot stamping 
on plastics. Carriage Table 
advances one space with each 
impression of the Dial, like a 
typewriter, doing rapid work, 
even spacing and perfect 
alignment. 


Write for Bulletin EM 40 










Model 40 


NUMBERALL STAMP & TOOL CO. 


HUGUENOT PARK STATEN ISLAND 12, N. Y. 
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QUALITY MOTORS 


SINGLE PHASE * POLYPHASE ¢ DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


SPURS-HELICALS-BEVELS (straight & spiral) 
WORM GEARING - THREAD GRINDING 
(14 to 96 D. P.) 


As manufacturers of high pre- 


THERM OS TA T cision small gears for numerous 


Cosfecten type, sensitive heat control for electric a pe egotionces and 
equipm nsistent, dependable. Entirely ae oO 

Size 3” : ns “, Adaptable $e patton saree ”~ - a or wie 
eee ee Sos ee eee" © — mechanized war, we are literally 
Write for descriptive bulleti 
GENERAL THER 


MOSTAT CORP., 1099 Webster Ave., New York 56, N. Y. ‘swamped’. 


vital controls used in this highly 


Therefore, under existing con- 
Test Insulation the Modern Way ditions, we are forced to min- 
with a MODEL B-5 imize further commitments 


| 7 fs WH H M a R unless they have W.P.B. urgency 


support. 








NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a band-driven 
generator . . . Entirely self-contained, steady 


eestiier reese oe re) = r s fe 2 . ialtics 


WRITE FOR BULLETIN No. 430 Sa a 


1 i 
TR MC RCee) 4 on BH | © A6-0) Be 


i hdl Shea hall agka Dd 2650 W. MEDILL AVE. Ph. HUM. 3432 
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Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done 
to a rigid standard and only by expert operators supervised by a com- 
petent scientific staff. 

















Among our regular products are contact screws, studs, bars, plates, 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 
work for light assemblies and sub-assemblies for the electrical, electronic, _ 
radio, refrigeration, heating and other industries and to make small — 
instruments and instrument parts to your own specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 





SIMPLEX@ CUT 
TTT eee ru 
NL o: SeettioW asaserine. (| 

























meeting the 
most exacting specifications 


Gear Plate Oil Pad of Felt 
(S.A.E. F-51), .055” thick, eas . Y ° 
cut with die made in one his intricate Gear Plate Oil 


of our Tool and Die Dee Pad is typical of the~- endless 
partments. . 
procession of cut Felt parts now 
being shipped, ready for assembly. 
Our cutting shops afford the finest in modern equip- 
ment —the latest techniques for the cutting and 





e FAST WORKING 
e@ EASY OPERATING , 


The Simplex Model S-30C Wire fabrication of Felt — backed by our vast experience, 
Stripper employs a unique patented oscillating blade and enriched by the lat sada s 
principle, unlike ordinary strippers, assuring a complete Neither ; ‘ y - advances in Felt technology. 
and clean stripping of insulated covering with single pull either intricacy of design nor close tolerances present 
of handle. This engineering achievement also insures a a problem to our Tool and Die Departments as special 


permanently precision adjustment to all types of wire and 


cable in its capacity range until readjustment is desired. tools and dies are constantly being developed. 





The Model S-30C will accommodate all cables up to 34” Felt samples and technical data furnished immedi- 
dia., stripping clean without scratching, marring or in any 

way injuring insulation of internal wires (Model S-130 ately upon request. 

available for cable up to 1” diameter), also indispensable 

for stripping parallel wire and heater cord. Send Sample : American Felt 

Wires and have your stripping problems engineered 

by Wenco. 

Ask for your copy of new Bulletin. | mn 
Write for Dealership Plan. sasee anion 
WENCO MANUFACTURING CO. 

SIMPLEX WIRE STRIPPERS AND CUTTERS General Offices: GLENVILLE, CONN. 
TOOLS * DIES *© STAMPINGS *© SPADE BOLTS New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis 










1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS Los Angeles; Seattle; San Francisco; Dallas 
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NOW YOU CAN DO YOUR OWN 
BRANDING on PLASTICS! 


WE SHOW YOU HOW 
WE ENGINEER THE JOB 
WE BUILD THE TOOLS 


* Rogan’s exclusive plastic branding process has been 
employed extensively to speed production of many im- 
portant war plastics. The bakelite Azimuth Dial illustrated, 
is one example of Rogan’s accuracy in branding. In fact, 
this important assignment was entrusted only to Rogan. 

However, wartime demands for this service in some 
ordnance plants, have required the application on their 
own premises. So, Rogan engineers have arranged a 
method whereby anyone can do his own branding on 
plastics right in his own plant. Rogan will engineer each 
job completely and build all the necessary tools. Will 
provide clear, simple instructions that will permit anyone 
to do the job expertly. All you need do is to send us 
blue prints and other specific data, and we'll give you a 
quick cost and time estimate. 

Take advantage of this mew Rogan service . . . send 
us your specifications today. 


ROGAN BROTHERS 


2001 S. MICHIGAN AVE. CHICAGO 16, ILL. 





Vea MUI 
| SCREW MACHINE PRODUCTS | F” COILS By DOYLE 


AND 

METAL SPECIALTIES | * You can order Doyle Coils with absolute assurance 
| | that you will receive: (1) coils which are wound and 

Modem plant equipped || | assembled to the specified number of uniform turns— 
to produce accurate work §f | (2) from wire that is gauged for accurate dimensions 
in all metals. to prevent variations in resistance and overall dimen- 
Send your specifications sions when fully wound—(3) fully insulated—(4) 
to us for prompt estimates thoroughly impregnated—(5) properly laminated 
without obligation. | +_| when supplied as a complete transformer—(6) rig- 


LINDEN & CO., Inc. | idly tested. 


70-82 Baker Street Production Samples for Wartime and Postwar Products 
Providence, Rhode Island 


| 


errr ieee” 


Arrange to receive a pro- 
duction sample built to your | 
exact requirements and 


WS ready to withstand every 
A i test. Write today for cir- 
F cular showing typical coils 

and transformers obtainable 


’ 
PROTECT BEARINGS | \*"*”"* 
Layer Wound Coil 
TRICO OILERS are providing re- ’ D) 
markable service and complete sat- L\ y 
isfaction, with definite economies in ah 
operation and maintenance. They tL 


modernize your equipment, increase 
your prestige and reduce selling 


| resistance, **One Good Turn—or a Million” 


Oil supply is always visible 


. mae = a 
J Bedice Bearing ane 4 JAMES W. DOYLE inc. 
GRAVITY OPTO- WICK Save man-power 


FEED MATIC _—FEED WRITE FOR CATALOG 2734 WN. Pulaski Rd., Chicago 39, Illinois 
TRICO FUSE MFG. CO. Milwaukee, Wis. 
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COMMUTATORS.... 
SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD --COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


@eitain = in & we, In iw ee 
AWoWseibigglWes li = lt ¢ 


aN 
“mamemoagy, ae 


SIGNAL LIGHT | bis Controls ror moot rournen 


valves *operate in any position regardless of vibration, 


se acceleration, or change of motion. : 
visible from all angles Used on machine tools, hydraulic presses, gasoline- & 
fired heaters, diesel and internal combustion engines; 
a also on mobile equipment such as: buses, tractors, 
trucks, tanks, cars, ships, boats, aircraft, locomotives, 


or other railway equipment. They handle air, oil, gas, 
steam, sulphur dioxide, freon, methyl chloride, water, 


SERIES i ’ | brine, anti-icing fluids, alcohols, fluid greases, gasoline, 
600 | gasoline vapor or vapor mixes, and other fluids. Avail- 
1 able normally open or closed, in 2-way, 3-way, or 4-way 


control (with or without neutral position). For com- S V- 7 
PILOT LIGHTS plete specifications write nearest branch or agency for : 
Catalog 52B. Or write direct to 4-Way Magnetic 
= GENERAL CONTROLS 


es pooceet apeees in Pilot aioe e 801 ALLEN AVENUE ¢ GLENDALE 1, CALIFORNIA 
esign and function. ey are particularly 5 : . " + Phi ° ° i 
adenesd uo iadicacé “Gersent ON” bor indes- Branches: Boston New York * Philadelphia » Cleveland + Detroit 
trial machines. These Gothard Lights are Chicago * Dallas + Denver » San Francisco 

equipped with special conical lens that are 
molded with tiny hemispheres on the inner 


surface for maximum diffusion of light—you 
see the light from all angles. The shape of 
these lenses permits the lamp to mount well 7 


a oo panel. Lamps removable from 67 

ront. Model 1600 — for 115 volt candelabra ND TRI 
lamps; Model 1604— for single contact, P By I USt AL 
bayonet base lamps and Model 1605 — for ~ 


double contact, bayonet base lamp. Jewel _ i 
colors: red, green, amber, blue, opal and clear. MOLDS are built in our own MOLDED PARTS are pro- 


Request new Gothard catalog on these and Tool Room, backed by over ‘duced with the latest type of 


other models. ’ . : : equipment and the parts are 
25 years’ experience in making subject to a rigid inspection 


Gort MANUFACTURING | | Plastic Molds. before leaving our plant. 
COMPANY 
mali rete a hese renietaatea maa INDUSTRIAL MOLDED PRODUCTS CO. 


Canadian Distributor: ; , 
William F. Kelly Canmuee. ¢ 207 Bay Street, Toronto 5, Ontario 2035 CHARLESTON: ST. CHICAG 0, ae 
Export Division: 25 Warren Street, New York 7, N. Y. 
Cables: Simontrice, New York 
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FOR POST-WAR V 


sel LOE. 


Order 


Transformers! | 
6 | ai 
| 
! 


oe 


Protect yourself against bot- =e) 
| 


tlenecks in postwar produc- 

tion by anticipating your 
transformer needs and placing 

a tentative order to meet . 
your early requirements. 


We are now booking postwar 
business. Send us your speci- 
fications for a quotation. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


Since Nineteen-Nine | 


Use a SPEEDCRAFT 
WIRE STRIPPER 
for Faster and It's especially important to select 


Better Wire the right electrical insulating varnish 
Stripping because it provides the protection 


With rugged construction, : ° 
aiteheien: edttuents and that will add extra life to your elec- 


machine tool accuracy . . 
ties tee" bee trical product. Good varnishes protect 


pleasing hundreds of users i . 
as aad of 1 dae the quality of the parts they cover. 


secutive years. Whether yours is a problem of water 
Write for complete information—sending wire samples—no obligation proofing, resistance to abrasion, oils, 


THE WIRE STRIPPER CO., E. Cleveland, Ohio acids, alkalies, greater flexibility, 


or greater penetration, there is a 
sterol Pedigree insulating varnish with qual- 
AIRCRAFT ities correctly balanced to give you 
atta tel ile: the results you want. 


me P.D. GEORGE CO. 


MOTOR WITH 
MAGNETIC BRAKE 
purpose 
COMPLETE ENGINEERING SERVICE 


G 


Call In the Pedigree 
Varnish Man Nearest You. 


==CLECTRIC SPECIALTY CO. 
STAMFORD, COMM, S=aamael 
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USE 8-POINT PLAN FOR 
AN OVERBOARD DRIVE 
IN THE 6th WAR LOAN! 


NOV. 20th TO DEC. 16th 


Start the ball rolling by appointing a 6th War 
Loan Bond Committee, representing labor, man- 
agement and other groups. 


Carry on by selecting a Team Captain—prefer- 
ably a returned veteran—for every 10 workers. 


sy Right at the start, establish a Quota for each 
department—and every employee. 

Arrange frequent Meetings of Captains, high- 
lighting importance of their work — effective 
sales methods—and need for painstaking study 
of Treasury Booklet, Getting The Order. 


® 


Our fighting men still have a long way to go! But—your plant- 
wide selling of the 6th can do much to shorten their embattled 
miles—lessen the price they so willingly pay for victory! Join 
the coast to coast parade of patriotic firms that are assuring an 
“overboard” showing in the 6th by following through on 
every point in the 8-Point Plan. 


’ 
’ 
® 
® 


Make definite Assignments to those best equip- 
ped to arrange music, speeches, rallies, com- 
petitive progress boards and meeting schedules. 


Issue Individual Pledge Cards—made out in the 
name of each worker and providing for both 
cash and installment purchase. 


Resolicit! This is the secret of “overboard” War 
Bond subscriptions. Your State Payroll Chairman 
has a special Resolicitation Plan for you to put 
into action near the end of the campaign. 


Give generously of your Advertising Space to 
drive home the War Bond story. 


The Treasury Department acknowledges with appreciation the publication of this message by 


ELECTRICAL MANUFACTURING 


This is an official U. S. Treasury advertisement —prepared nnder auspices of Treasury Department and War Advertising Council 
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“WE MUST HAVE 
EXTRA STRENGTH WITH 
SPACE-SAVING 
mittee 


"he eat 
PRECISION 


PAPER TUBES 
for the coil hsens | 





KRAFT 
FISH PAPER 


CELLULOSE 
ACETATE 


COMBINATIONS 


a 2 


PRECISION embodies important advances in the engineering of tubes 
for coil bases: Spiral winding for greatest strength—heavier heat- 
treated compression—less moisture absorption—closer sizing to di- 
mensions—tolerances to .002—weight saving. 


MADE TO YOUR SPECIFICATIONS: Any length, round, oval, square, 
rectangular. Ask for samples and prices. Prompt delivery. Wire 
or write 


cn 


NEW EXTENDED MANDREL LIST: Includes about 750 


Ask for this new list. 


mandrels. 


Also manufacturers of Precision Bobbins, Coil Forms, Spools. 





PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 


DECEMBER 1944 


yi ad 


Wee UKY 


ee 5 . 


Nie 


B . SLEEK new product 


that has many outstanding me- 
chanical and use advantages 
over ordinary machine screws 
—little brother to the match- 
less STRONGHOLD cap screw. 


® Cold forged, free from in- 
ternal stress and strain. 

¢ Thread points are machine 
chamfered for easy starting. 
© Heads are trimmed to close 
tolerances; sharp corners of 
heads assure longer tool life. 
¢ Heads chamfered with 
washer face underneath. 

* Ideally suited for power or 
hand tool application; can be 
driven at any driving angle 
without damage to screw 


head. 

e Will stand tremendous 
amount of driving torque 
without damage to head. 

¢ Easily accessible from either 
top or side in hard-to-reach 
places. 

® Machine screws and set 
screws made in lengths from 
%” to 12”; diameters, No. 6, 
8, 10, 12; coarse or fine 
thread. 


Ask for Free Samples 
MANUFACTURERS 
SCREW PRODUCTS 


212 WEST HUBBARD STREET 
CHICAGO 10, ILLINOIS 


fel y 


WRENCH 
OR OPEN WRENCH 


SOCKET 
WRENCH 


Pr 
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SCREW 
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PLACES EASILY 
ACCESSIBLE 





Keeping Ahead 
of Production 
Schedules With 


KLEINS 


N quantity production, minutes quick:y mount up 
to dollars. Quality tools will help your workers 
save these minutes. 


Klein Pliers have been developed for the elec- 
trical field. They are made in a wide variety of sizes 
and styles—each designed for a specific job. 


Klein’s acknowledged leadership in the manufac- 
ture of pliers is your assurance of maximum qual- 
ity. By equipping your workers with Kleins, you 
can cut production costs— reduce breakage—speed 
up production. Klein quality has been the stand- 
ard by which other pliers have been 
judged “since 1857.” 


ASK YOUR SUPPLIER 


This book on the care and safe use of tools 
will be sent without charge on request. 


Mathias moored 1 @ Bo Ly A 


ILLINOIS 


PRECISION PARTS 


Dangerous errors in instrument readings can be caused 
by irregularities on the inside surface of tubing. Ace pre- 
cision ground steel mandrels help keep this surface 
accurate in all kinds of glass, fibre, rubber, and plastic 
tubes. 

The Ace battery of centerless grinders offers economies 
in the production of mandrels from .030” to 6.00” in 
diameter, and in lengths up to 20 feet. Diameters are held 
within .0005”. They are round to within .0002”. And Ace 
can hold them even closer where necessary. 

Ace offers manufacturers today a complete service for 
producing small parts and assemblies. Here under one 
roof is the modern equipment, the ability to do fast, 
accurate work involving stamping, machining, heat- 
treating, or grinding. 

Send blueprint, sketch, or sample for quotation. 


CURRENT CAPACITY AVAILABLE 


CYLINDRICAL GRINDING—Multiple banks of widely 
varying internal and external cylindrical grinders are 
available for outside diameters up to 12’ by 24” between 
centers ...and inside diameters as small as 4%’ or as 
large as 4” by 214” long. 

THREAD GRINDING—Our battery of Ex-Cell-O Thread 
Grinders equips us to give you tolerances of .0001” on 
all Standard V Threads, Acme and Square Threads, and 
on single or multiple leads. All sizes up to 5’’ diameter 
with threads 8” long, on parts up to 20” between centers. 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


‘ee 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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e Ball Bearing e 


MOTORS 















Let Waterbury make 
your Small Metal Parts 


















+ 
The Choice of | a i can nm ne 
Leading , sma metal parts you need an _ 
: you prompt, dependable service. 
Design 
_ | Waterbury’s Metal Sundries Division 
Engineers 


has specialized in this work for years— 
Eyelets, Ferrules, Terminals, and sim- 
ilar parts. 
























F—1DRIP PROOF. . because BETTER MOTOR DESIGN 


| SPLASH DESIGN has been the consistent aim of Valley 
Valley Ball-Bearing | Electric Corporation engineers through- 
wo meet operating | = the years. The Valley Ball-Bearing 
aes at temame, | ectric Motor of today offers definite 
chips, ete., ‘dropping buyer-appeal in efficiency and economy 
ined, ite se to the purchasers of your equipment. 
| this as well as against That is why prominent design engineers 
— ee are incorporating Valley Ball-Bearing 


Motors in their plans. 





Ball-Bearing Motors 
4 to 75 Horsepower 


VALLEY 


Electric Corp. 









Waterbury 
Metal Sundries 
® 


Get in touch with Waterbury for the 
small metal parts needed in your 
manufacturing. Find out whether or 
not we can supply you from our stock 
without waiting to have it made on 
order. When special parts are needed, 


get our quotation first. 


ee as 


106 WEST 4TH ST ELMIRA, N. Y WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
> 4 OVER-RUNNING a CENTRIFUGAL FRICTION * DEPT. C, WATERBURY, CONNECTICUT 
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WELD-BILT MATERIALS HANDLING EQUIPMENT — 
in standard types or custom-engineered to 
your special needs — can add valuable hours 
to production operations in your plant, by 
saving time now lost in slow handling methods. 
“Layer-Wound" Coils .. . Cotton-Interwoven This is a promise fulfilled in hundreds of 
1 busy plants today where handling methods and 
production lines have been quickened by the 


ings in Time and Improvements in Quality wide experience and knowledge of WELD-BILT 
| engineers. May we prove it in your plant? 


or Non-Insulated . . . Produced with Sav- 





*‘Weld-Bilt’’ Hydraulic Lift Truck. Handles heavier 
loads easier, Exclusive borizontally-mounted hydraulic 
unit. Capacities, 2500 to 10,000 Ibs. 


“Weld: Bilt" 


Maem 


233 WATER STREET WEST BEND, WISCONSIN 
Materials Handling Engineers @ Hydraulic Lift Trucks, Two-and 
Four Wheel Trucks, Tiering Machines, Skid Platforms, Barrel Trucks 
and Racks, Portable’ Elevators and Special Equipment 


The No. 96 Universal Winding Machine is one of two 
in the Universal line for cotton-interwoven coils. A 
larger capacity model, No. 103, is also in wide use. 


With the cotton-interweave attachment, this machine 
winds self-supporting coils of extreme durability and 
efficiency., The cotton-insulation increases in volume 
at the end of each wire layer, providing ample protec- 
tion where the current is most apt to short circuit. The 
completed cotton coil is readily susceptible to impregna- 
tion — without need of elaborate vacuum systems. 


With the cotton-interweave inoperative, the No. 96 
winds field coils and other uninsulated windings pro- 
duced with flanged forms... or it can be used to pro- 
duce coils having insulating paper (manually in- 
serted) between adjacent wire layers. 


It is the ideal machine for laboratory usage as well 
as quantity production. 


Bulletin 96 describes such features as: mechanical 
guiding of wire and cotton... quick adjustments... 
self-contained change gears... adjustable unrolling 
tensions . . . receding-type guide holders... automatic 
inspection . . . automatic stopping . . . ease of oper- 
ation . . . durability. 


Stream-lined, area-saving compactness — will un- 

Cross-wound coils (lattice-type)—Bulle- doubtedly be a prime factor in the future designing 

tin 84 trend, 

aa coils for heavy duty— IN-RES-CO type LL resistors will meet the need for 

@ compact unit that can be stacked as illustrated in 

test sets, meters, decades, bridges. 

With standard tolerances of 2%, type LL has Y% 
watt rating and measures only 4%” high and %” 
in diameter. , 


Write for 18 page catalog—no obligation. 





Spool-wound coils without insulation be- 
tween layers—Builetin 102 


Paper-insulated coils—Bulletins 104 and 
105 


3-E-10 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


: " 


A Wide Range of Winding Machines for a Wide Range of Coils ) uttte FALLS, N. J 
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The acceptance of Mercoid Controls is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 


The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring positive performance under all 
operating conditions. 


°° 


Temperature Control— For 
numerous applications. The op- 
erating range is plainly indi- 
cated on a visible dial. No 
guesswork—easy to adjust. 


Pressure Control—for var - 
ous industrial applications. 
The operating range is plainly 
indicated on a visible dial. Ad- 
justments are easily made. 


See catalog No. 600 for complete information on all types Of Mercoid Controls. 


THE MERCOID CORPORATION 


4211 Belmont Avenue, Chicago 41, Iilinois 


SOL-REX 


REG. U.S.PAT OFF 
Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP. WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, WN. Y. 


PAPER TUBES 


MOST DEPENDABLE COIL BASES 
STRONG. Spiral-wound: Heat-treated Compression 
ACCURATE. To dimensions + .002 MU 
LIGHT. Space saving. 

Made to specifications, any ID or OD, Round 
Square, Rectangular. Ask for samples and prices 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 
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Mechanical shaking—one hun- 

dred and twenty times a minute 

through a one inch stroke for a 

full hour—on this Government 
bronco. 


Model 33-F for 400 cycles 
Accuracy’ +0.3% 


...a rough ride for 
any instrument—but 
J-B-T Vibrating Reed 
Frequency Meters 
take this slamming 
in stride—with accuracy unaffected. They're rugged. 


During the run, meters are rotated in the clamp to 
subject the reeds to stress and shock not only in 
their normal plane of operation but 

also in cross planes. They also 

undergo 24 hour vibration tests and 

single impact shocks of 50 G's and 
above—through all planes. 


Here’s where the designer’s spec- roy technical data 
cle a ” on the complete 
ifications of base inserts, lock line of J-B-T Vi- 

brating Reed Fre- 


iti i quency Meters, 
washers at every critical point, quency, Meters. 
supplements. 


polymerized finish, and similar pre- 
cautions prove their worth. 


(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


437 Chapel Street © New Haven 8, Connecticut 12-JBT-3 





DEVELOPMENT 
COMPANY 


MINNEAPOLIS 7, MINN 


@ Into the design and manufacture of ADC Trans- 
formers, Filters, Equalizers and related electronic 
equipment goes the determination of trying to do 

every job just a little better. We call it ‘‘com- 
pounding experience”. This ambition to achieve 
perfection in all details is the momentum be- 
hind the ADC performance record. We are 


foe. Catalog Se 
evcllat) 


sincere in saying — “Let us help 
you when we can”. 


| 


mm 


LIGHT ASSEMBLIES 


Nay LY oe i 


Drake No. 50N NEON Jewel Min. Bayonet 
Assembly is ideal where a distinct signal is 


DEPENDABLE 
SERVICE required and observer is directly in front of 
instrument panel. Its 4%” smooth clear 


jewel magnifies and intensifies the illumina- 
+x tion from the Neon lamp. Red glass jewel 
can alse be supplied. The No. 51N (with- 
out jewel) is applicable where 180° visi- 
bility is desirable. Both units have built-in 
resistors for NES1 Neon Lamps operating 
On standard 105 to 125 volt circuits. These 
rugged units offer BIG savings in powet 
(1/25 watt), long life (3000 hours), wide 
voltage range, and great reliability. 


SOCKET AND JEWEL LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S. A. 


LONGER LIFE 





Voltage reducers. 
Handy plug-in 
type for external 
or accessory 
usage. Also for 
built-in applica- 
tions. 

Automatic line 
voltage regulators 
handling loads up 
to 250 watts. 
Available with 
various terminals 
and mountings. 


* Clarostat has manufactured almost 
countless plug-in resistors and ballasts for 
radio and electric appliance purposes. The 
resistor units serve to reduce operating 
voltages, such as adapting 110-volt equip- 
ment to 220-volt line operation. The bal- 
lasts serve to maintain operating voltage 
within set limits despite wide line-voltage 
fluctuations. If you have such conditions 
to meet, just 


* Submit Your Problem.. 


PALL 


TN eee eT TT 


How 
To Lick 
The “HOT SPOT” In Modern Motors 


Modern motor designs give lighter weights and take less 
space. They also produce much more severe “HOT SPOTS”! 
“Acme 900” Heat-Resistant Varnished Cambric was 
developed to meet these conditions. It is made with special 
varnishes from Acme’s own varnish plant. 

For that “HOT SPOT” we also recommend Acme Varnished 
Fiberglas Cloth—a woven glass fabric of extreme heat re- 
sistance having a flexible Acme varnish finish. Both these 
insulations have improved moisture resistance, higher dielec- 
tric and lowered power factor. Samples on request. 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. PRODUCTS 


VARNISHED INSULATIONS — MAGNET WIRE — COILS 


ELECTRICAL MANUFACTURING 





24-HOUR POWER 


assured by 


K-C MOTORS 


Whether operating conditions call for long continuous 
service or for intermittent operation—whether starting 
torque is high or low, K-C Motors can be depended on 
for the maximum in efficiency, economy and perform- 
ance with a minimum of attention and maintenance. 
In-built high quality is characteristic of every motor 
bearing the K-C name. Features of design and con- 
e A K-C Induction Motors for general purpose 
struction developed to meet today’s power require- applications: 1/s, % and 4 H.P. single- 
ments are assurance of the ability of K-C Motors to fit OTH $F” polyphase, 1 728 RPM. Other HP 


rati high 
adequately into future power applications. tings at higher speed 


KINGSTON-CONLEY ELECTRIC CO. 


86 BROOK AVENUE NORTH PLAINFIELD, N. J. 





LOUTHAN SX-1 


STEATITE LOW LOSS INSULATION DELAY 


* For RADIO Communication Use 
* HIGH DIELECTRIC . . . Rugged, Dense, F 


Impervious to Moisture 


* Precision Made . . . Any Size, Any Shape PROVIDE DELA YS PaaS 
The LOUTHAN MANUFACTURING CO. | | FROM | TO 120 SECONDS 


“Ceramic Specialists Since 1902” ‘| Other important features include: 
1. Compensated for ambient tempera- 


EAST LIVERPOOL, OHIO, U. S. A. : ture changes from —40° to 110°F. 
: | 2. Contact ratings up to 115V-10a AC. 
_ 3. Hermetically sealed — not affected by 


; altitude, moisture or other climate changes 
E rf F iE U » 4 2 4 . « « Explosion-proof. 


4. Octal radio base permits 
" easy replacement. 


HIGHEST QUALITY 4 5. Compact, light, rugged, 
inexpensive. 


FOR AS YEARS : 6. Circuits available: SPST 


Kester engineers will gladly macmelly Open: SPST Nor- 


ae ere weeny ap S$ YOUR PROBLEM? 
flux or solder problem. Write : "Special Problem 
fully, without obligation. d Descriptive 


KESTER SOLDER COMPANY a ae 


: 561 BROADWAY 
4209 Wrightwood Avenue, Chicago 39, Illinois : NEW YORK 12. N. Y 


Eastern Plant: Newark,N.3. Canadian Plant: Brantford, Ont. 
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The fulcrum of this remarkable rock formation is 
100% right in design. The instant it ceases to be 
so, Idol Rock will crash! 


Often in product design, a very small part is 
entrusted with great responsibility—sometimes 
with the successful operation of the product itself. 
When required, ‘Peck Service’ supplies such 
important parts in long runs of precision accuracy 
. . . is doing it now for Uncle Sam . . . had been 
doing so during many peace-time years. 


If your postwar plans would be benefited by 
carefully made screw machine products up to 
114” size or by springs up to 2” wire size, contact 
us now. We’ll be glad to collaborate with you 


in advance of the actual need. Idol Rock, Brimham, Yorkshire, 
with base sandblasted by Nature 
to nearly the vanishing point! 


Peele sPRIGs & SCREW MACHINE PRODUCTS 


STAR 
PORCELAIN 


Now and 
After the War 


“Star is now extruding porce- 

lain rods and tubes for radio 
and radar uses in dimensions of 4” to 4” O.D. Shapes in- 
clude round, square, oval and fluted sections, both solid 
and tubular.”—From the CERAMIC REPORTER. 


During the war much equipment has been added for the manu- 
facture of solid bars and tubes. This equipment enables us to 
make much larger sizes than formerly. In spite of war-time 
difficulties, STAR research has developed even higher quality. 


PORCE OMPANY 
41 Muirhead Ave. Trenton 9, N. J. 
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HERCO 


BALLASTS 





aaa ana mt 


Lia es) 


2500 ATLANTIC AVENUE - BROOKLYN 7, N.Y 





Ae, ae im ert No back lash. An- 


of rotation: 
BALOWIN,L.1., N.Y. 330 deg. With 
~—— dial. 2 sizes — $00 

and 625 Wat. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, fron Core KF Chokes, Quartz Q Polystyrene lasulation, High 

Frequency Variable Condensers, Me‘e: Tyre Dials, Case Aluminum Ceassis, ete. 
Catalog Upon Request 


OV eae ABA. MFG.CO. Inc. 
1150 EXCHANGE ST. 000) ) Bee 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 


desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


6) A I 7 | 


IM 


GIVES YOU 


2 ALT Te 6 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 


Winco Dynamotors are regular- 
ly available in standard outputs 
and sizes .. . special Winco 
Dynamotors can be designed to 
meet your exact heed. Our free 
Advisory Engineering Service is 
yours without obligation. 


Why ‘not consult us? 


DYNAMOTORS 


WINCHARGER CORPORATION - SIOUX CITY, IOWA 





Precision DIALS * PANELS ; PLATES 
ingeniously decorated with sharp markings 


“PACKAGED METAL ENGINEERING” 


saves you time, money, labor on 
INTRICATE, UNUSUAL, COMPLEX JOBS 


GRAMMES Dials, Panels, Name and Instruction Plates reflect 
the high quality work of specialists. Etched, printed, or litho- 
graphed, the close tolerance calibrations are sharply defined, 
markings easily legible, letters and holes accurately positioned. 
The multi-colored decorations are plated and enameled by 
specially developed processes. 

With 69 years of precision fabricating skills, broad “know- 
how;’ and cleverly devised assembly methods, Grammes can 
save you time, money, and materials on your parts or product 
... centralized facilities provide economical production. 


GRAMMES FACILITIES 


ETCHING LINE ASSEMBLY 

DRAWING TOOLS & DIES MACHINING 

SPINNING EMBOSSING SPRAYING 
WIRE FORMING HEAT TREATING 


ENAMELING ANODIZING 
(Alumilite) 


STAMPING DRILLING 


WELDING 
PLATING 
LITHOGRAPHING 

HARD ENAMELING 


GRAMMES CONTRACT SERVICE— your COMPLETE manufacturing source 


... available NOW for Research, Design and Engineering—com- 
plete facilities, from idea development to post-war manu factur- 
ing—confidence assured. 


*"Packaged Metal Engineeriftg’”’...in one package... ne 
service... we take over ALL responsibility, acting as Your 
factory from Design Research to Drop Shipments. 
If you have a metal fabrication problem, send for booklet ‘““Con- 
tract Service by Grammes” today. 


More Than a 
Billion Pieces 
of War Products 


L. F. GRAMMES & SONS. INC., 1912 Union St., ALLENTOWN, PA. 
NEW YORK CHICAGO DETROIT CLEVELAND MILWAUKEE PHILADELPHIA 





*Operators of I10,- 
000 vehicles indi- 
cated in this survey 
that if a vibration- 
proof nut like the 
Boots were stand- 
ard on their post- 
war equipment, 
fens of thousands 
ofdollarsformain- § 
tenance and re- 7% 
pairs weuld be 
saved. 


790 Say* 


“THESE ARE THE NUTS!” 


**These nuts will be like a gift from 
heaven!” said a Kansas City fleet 
owner in a recent survey.* 

Ninety-nine out of every hun- 
dred who replied said “YES!”, 
when asked if the Boots All-Metal 
Self-Locking Nut would improve 
their post-war equipment. 

More than 1000 fleet supervisors 
answered this survey. They named 
over 60 danger spots where loose 
nuts cause frequent breakdowns, 


run up repair costs. 

On the worst spots, the Boots 
Nut has been tested on many 
trucks. Eighteen months of hard- 
driving wear-and-tear couldn't 
shake this all-metal one piece nut 
loose from a single connection! 

Secured by its built-in lock, the 
Boots Nut is unaffected by heat, 
gasoline, chemicals. Easily removed 
with an ordinary wrench. Can be 
used again and again. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation « General Offices, New Canaan, Conn. 
Representatives in New York « Chicago «© Detroit ¢ Indianapolis * Los Angeles 


Kansas City © Dallas ¢ Toronto ¢ Montreal « 


Vancouver 


Pulp Products Department 


VISSER IL alee loa 


New York. N.Y 


30 Park Avenu 


35 E. Wacker Drive. Chicago. III 
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Here is an interesting elec- 
tric motor, designed and manu- 
factured by E.M.C. — 1/50th 
H.P. universal type with built- 
in gear reducer. 
Two shafts, each with a different speed, are apparent in the illus- 
tration. One from the gear reducer and the other direct from the 
motor. The manufacturer for whom this motor was designed, had 
a problem and by bringing it to E.M.C. engineers he secured this 
interesting solution. 
Because of its two speed feature, it is of great value in flexible 
shaft, industrial applications. 
This is only one of the many fractional H.P. electric motors de- 
signed and developed by E.M.C. to fit a specific need and applica- 
tion. Many standard motors are available too, in H.P. requirements 
up to 1/15th, although most of our motors are custom-designed 
and custom-built to special specifications of design engineers. 
For quick, time-saving quotation service, 
write for our Motor Service Sheet. Feel 
free to have your engineers call upon our 
Electrical Engineers for special help on 
special electrical problems. 


ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 


THADEMARK 


Do You Know ALL of the Advantages 
of INFRA-RED RAY DRYING with 


NALCO DRITHERM ricdmenr LAMPS? 


Radiant energy drying, 
baking, ans and de- 
e 


hydrating is t modern 
method—cuts drying cost, 
saves time, uses minimum 
space, produces uniform 
results, 


Available in Inside-Silvered (self-reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc- 
ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 


METAL STAMPING SERVICE 

gS a 
a}e 

g 


Sea 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


DRAWING 
STAMPING 
FORMING 


Small Metal Parts \\ 
| 


in 
Brass, Copper & Steel ) 
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DAVIS-MADE 


SOLENOIDS 


Full efficiency of your product 
may be determined by the fault- 
less performance of your solen- 
oids. Whatever your applica- 
tions, new, old, or special, Davis 
experience in engineering, de- 
sign and construction is your 
positive assurance of Depend- 
ability. 

ae 


FOR CONSTANT OR INTERMITTENT 

DUTY—ANY COMMERCIAL VOLTAGE 
°° 

More than 30 years of designing and building, and two 

large plants geared to high speed, are at your command 


for your requirements, exactly to your specifications. 
Prompt delivery, any quantity. 


Illustrated Are Two Davis-Made 
Laminated Solenoids 

Sy No. 2861 Push-Pull Type 

“ (to left) and No. 2923 

Push Type (below). For 

AC or DC, any voltage, 
and 25 to 60 cycles. 


Pressure-riveted laminated 
steel frame. Mounting 
front and side plate one- 
piece. Phosphor-bronze 
plunger guides. Strong, 
compact, space saving. 
Ask for special bulletin. 

* 
Coils, Coil Assemblies, Transformers, etc. 


specifications. 


to your 


Without any obligation wire or write us for prompt 
estimate on any windings. 


DEAN W. DAVIS & CO., Inc. 


PRECISION-MADE COILS FOR EVERY ELECTRICAL PURPOSE 
1006 FIRST ST., KENTLAND, INDIANA 
Factories in Chicago and Kentland, Ind. 


t 
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AVAILABLE e WANTED 


Address all replies to the bor number indicated, 
e/o ELECTRICAL MANUFACTURING; 
1250 Sizth Ave., New York 20, N. Y. 


WANTED —ELECTRICAL ENGINEER 


For transformer and ballast design by small, well-known 
company which has been in business for the past thirty 
years. A splendid opportunity for the right man. Box B-20. 


MASTER MECHANIC 


To develop and supervise manufacturing processes, tool 
and die department, fixture design, arc, gas and resistance 
welding equipment etc., with company manufacturing 
stamped sheet metal products. Job requires experience plus 
executive ability. Very interesting work with excellent 
opportunities both now and postwar. Company normally 
makes domestic electrical appliances. Box B-26. 


———— 





WANTED— DESIGN LAYOUT ‘DRAFTSMAN, PRODUCT 
DESIGNERS, ELECTRICAL ENGINEERS 


These positions offer real opportunities for advancement 
now and in the postwar era to those men who can design: 
Relays, Solenoids, Voltage Regulators, Switches, Remote 
Control Mechanisms, Overload Circuit Breakers, Elec- 
tronic Devices. Let us hear from you. RBM Manufactur- 
ing Co., Division of Essex Wire Corp., Logansport, Ind. 





WANTED, AN ENGINEER WHO CAN WRITE 


If you are a graduate electrical or mechanical engineer and 
enjoy the opportunity to express yourself in writing upon 
technical subjects, this opening with definite postwar pos- 
sibilities should be of interest to you. Long-established 
technical magazine has‘staff position for man for whom 
editorial work has an appeal. Preferred consideration for 
candidates with definite experience in the development of 
electrical products. Work is stimulating, creative and 
interesting. To qualify you should be able to write con- 
cisely, accurately and interpretively. Box B-17. 





WANTED— ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, Chemical, *Electrical, Electronic, *Mechanical, 
Metallurgical, *Factory Planning, Materials Handling, 
Manufacturing Pianning. Work in connection with the 
manufacture of a wide variety of new and advanced types 
of communications equipment and special electronic prod- 
ucts. Apply (or write), giving full qualifications, to: 
R. L. D., Employment Department, Western Electric Co., 
100 Central Ave., Kearny, N. J. *Also: C. A. L., Locust 
St., Haverhill, Mass. Applicants must comply with WMC 
regulations. 





GRADUATE ENGINEER 


Experienced on stamped sheet metal products to serve as 
executive assistant to Chief Engineer. Job requires knowl- 
edge of materials, dies, fixtures, listing of products, engi- 
neering organization, product development and executive 
ability. Excellent opportunity to the right man both now 
and postwar. Company normally makes domestic electrical 
appliances. Box B-25. 


PRODUCTS WANTED 


New Products with good prospéct for the postwar market 
wanted by well established East Coast manufacturer. Full 
facilities for development work available. All replies will 
be held in strictest confidence. Box B-11. 
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a, engineered and built thousands of 


small, fractional H.P. blower motors for oper- 
ating cooling fans for hot spots such as radio 
tubes and transformers in many types of air- 
craft and radio-installations. Competent engi- 
neering and precision manufacturing facilities 
assure volume production of small motors de- 
signed to your exact performance specifications 
— for any job that requires compact, lusty, 
dependable power. Tell us your requirements. 


Small Motors, Juc. 


1326 ELSTON AVE., CHICAGO 22, ILLINOIS 


Design * Engineering °* Production 


STEATITE CERAMIC 


HEN product performance 

calls for the emphasis of 
some particular characteristic 
in the insulation material, spe- 
cial formula LAVITE may 
well be your answer. 


Formula SI-5, for example, 
offers a power factor of only 
0.0165 at 60 cy., making this 
steatite composition particularly 
useful for r.f. applications. 
Dielectric constant of this same 
body measured 5.9 at 60 cy.; 
5.4 at 1000 kc, 


Tell us your insulation mate- 
rial problem. We'll tell you 
which LAVITE formula can 
best meet your special needs. 
Samples for your own testing 
gladly supplied. 
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Corporation’s servic 
goods” have made us 


strategically located gales bases” — CH 
ATLANTA — are as close to you as a letter, 
call, a telegram, or a message on the wes 


¥ 


Concord can offer you: \ 


The finest merchandise from 
the best manufacturers 


Large and complete stocks of 
components and equipment 


A seasoned selling staff of 
radio and electronic experts 


Consultant radio technicians 
and engineers 


Same-day shipment, wherever 
humanly possible 


Super-speed “Special service” 
for military and industrial 
needs 


Special radio training kits for 
radio schools 


FREE! rail Supplement! 
"'Hard-to-Find Radio and Electronic 
ee ee Sixteen 
pages, jammed to the margins with 
$u a) items as ndaensers, w td Anal) 
volume yntrols, relays resistors, test 

essories, speakers, etc. There's not 
another listing like it anywhere else 
in the country today! 


just published by the Concord 


es on oho és sdekbaneeten 
pT Pe eee Oe Tee 
City ..cccccccvccnvccvvccces 


Weston 24%” Model 
506 Milliammeter 
D.C. 0-208. 574. @ 


Your Cost, either 
t $4.95 


gee; Switch, Type 2, 
P.S.T, Normally closed. 


Acro- Switch, similar to 
above but normally open. 


Your Cost, either type, 79¢ 


MAIL THIS COUPON FOR RUSH SERVICE 

BH Re MES Be Se a a ee 

CONCORD RADIO CORPORATION 

901 W. Jackson Bivd., Chicago 7, Ill., Dept. L-124 


Please rush me the new -aepe . Seeciol Sepemoment” 
adio Corporation, 
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CONCORD RADIO CORPORATION 
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901 W. Jackson Bivd 
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265 Peachtree Street 
ATLANTA 3, GA, 
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w.) BULLETINS TELL THE WHOLE RELAY STORY 


When you can select the relay that exactly meets cation. They all have crisp action, are depend- 


your needs from a regular line, you have saved 
man power, time and money. WARD LEONARD 


RELAYS include types and sizes for every appli- 


Bulletin 105 


“Little Giant Relay” single pole, 
single and double throw. Controls 
% HP on 115-230V. 


Bulletin 106 


Midget Relays for light duty avail- 
able in single and double pole, single 
and double throw. 


Bulletin 81 


Intermediate Duty Relays in single 
and multipole arrangements, single 
and double throw. 





RELAY BULLETINS 


Bulletin 362 


Motor Driven Time Delay Relays for 
operation on alternating current. 


Bulletin 104 


Midget Relay for tight places—Vibra- 
tion resistant—Double Pole, Double 
Throw—Available for 6 to 115 volts 
A.C. or D.C 


Bulletin 131 and 132 


Heavy Duty Relays single and mul- 
tipole, single and double, contracts 
rated up to 25 amp. on 125-250V. 


RELAYS « RESISTORS * RHEOSTATS 


able and durable yet consume but little current. 
Send for the data bulletins of interest to you. 


Bulletin 251 


Sensitive Type Relays for direct and 
alternating current operating on .014 
watts. 


Bulletin 351 


Thermal Time Delay Relays with 
thermostat built into relay assembly. 


Bulletin 103 


Aircraft Power Relay. Single Pole, 
Single Throw for 24 volts at 25 amps. 
D.C. Withstands high values of accel- 
eration of gravity, shock, and vibra- 
tion. 





Electric control (WL) devices since 1892. limited. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 








Midget Metal Base Relay meas- 
ures 1% inches high for tight 
places in aircraft radio and 
control circuits where space is 
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HE corrosion resisting — oxidation resisting 

properties and electrical characteristics. of the 

precious metals have made them a “must” in’ "~~ 
many parts of the nation’s war machine. - as 


Fortunately, strength, rigidity and other neces- 

sary qualities, which they lack, can be sup- soit 

plied hy our perfected process of lamination a 
base metals. This ‘provides precious 

metal on the exposed surfaces, where it is 

and a base metal alloy hody to meet 




















Laminated metals have been our. 
since our Company was founded, mor 
half a century ago, and we natur 
this field. We can supply you wil 
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When you must use motors under adverse operating con- | 
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variety of electrical and mechanical modifications. 






Investigate MASTER'S usual ability to serve you econom- 
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USE THIS FREE-FLOWING ALLOY 
IN ANY TYPE OF BRAZING 


Phos-Copper brazing eliminates extra 
machining and finishing operations with 
any type of brazing . . . gas, incandescent 
carbon, dip, induction heating, or electric 
furnace ... for any kind of joint, either butt, 
scarf, lap or shear. 7 

No flux is needed on most copper braz- 
ing, and complicated jigs and fixtures are 
unnecessary. Very little Phos-Copper is 
needed to produce a strong, uniform joint, 
and its low free-flowing temperature 
(1382° F.) speeds assembly operations. 

Nearly every phase of manufacturing, 
installation or maintenance work can use 
Phos-Copper at lower cost with better, 
faster results than expensive silver solders 
or high-temperature alloys. 

Joints of high electrical conductivity are 
produced with Phos-Copper, and corrosion 
resistance, uniformity and excellent pene- 
tration contribute to its many advantages. 
Tests have shown Phos-Copper to have 
greater strength and vibration resistance 
than 20% silver solder. 

Phos-Copper is available now in rod, rib- 
bon and special shapes for immediate de- 
livery. Get complete information on Phos- 
Copper from your nearest Westinghouse 
te Westinghouse Electric & 
ompany, P. O. Box 868, 
; J-90544 




























































































A portable unit is used here to braze armature leads 
with tops of commutator riser. In a similar applica- 
tion, one electrical manufacturer saved 3,750 pounds 
of critically scarce tin on one motor contract by 
switching from soldering to Phos-Copper brazing. . . 
and cut costs by more than 75%! 


Brazing generator 
stator with Phos- 
Copper, using incan- 
descent carbon 
method. So little 
Phos-Copper is need- 
ed to produce a 
strong, uniform joint 
that extra machining 
and finishing opera- 
tions are not neces- 
sary. 


PLANTS IN 25 CITIES,.. OFFICES EVERY WHERE 
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